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Summaries/Resúmenes/Resums 
 
 
English 
 
Title: How ICTs can influence psychological wellbeing: an analysis of uses and addiction 
potential 
 
Information and Communication Technologies (ICTs) such as the Internet and 
smartphones entered our lives only about 20 years ago, yet in that short time they have deeply 
rewired the way society and individuals all around the world function. This has led to questions 
and investigations regarding how the frequent use of technology influences our societal and 
psychological health.  This thesis work aims to contribute some insight on this subject through 
four research papers about three of the most popular ICTs - smartphones, social media and the 
Internet and through the lens of three research questions - 1) Is addiction the correct framework 
to use when researching problematic ICT use?; 2) What are the effects of culture on problematic 
ICT use?; and 3) What specific uses are associated with ICT-related problems? The conclusions 
we arrive at are the following. At this time, addiction is not a suitable term to use in the research 
on ICT related problems. Secondly, certain specific uses are associated with problematic 
consequences of ICT use whereas other uses are not, therefore it is unwise to pathologize the 
entire ICT. Thirdly, the uses that are associated with problematic ICT use are different depending 
on the culture of the user. In one culture a particular ICT use can be problematic, whereas in 
another country it may be adaptive. Fourthly, certain aspects of ICT use appear to be more or 
less constant across cultures such as the most popular smartphone uses and the underlying factors 
of problematic ICT use.  
 
Key Words: Information and Communication Technology (ICT), smartphones, smartphone 
addiction, Internet addiction, social networking sites (SNS), SNS addiction, social media, mobile 
phones 
 
Castellano 
Título: Cómo las TIC pueden influir en el bienestar psicológico: un análisis de usos y potencial 
de adicción 
Las Tecnologías de Información y Comunicación (TIC) como Internet y los teléfonos 
inteligentes entraron en nuestras vidas hace solo 20 años, pero en este corto periodo de tiempo 
han rediseñado profundamente la forma en que funcionan la sociedad y las personas en todo el 
mundo. Esto ha llevado a preguntas y investigaciones sobre cómo el uso frecuente de las 
tecnologías influye en nuestra salud social y psicológica. El objetivo de este trabajo de tesis es 
aportar información sobre este tema a través de cuatro estudios sobre tres de las TIC más 
populares: teléfonos inteligentes, redes sociales en línea y Internet y a través de la lente de tres 
preguntas de investigación: 1) ¿Es la adicción el marco correcto para usar en las investigaciones 
del uso problemático de las TIC?; 2) ¿Cuáles son los efectos de la cultura en el uso problemático 
de las TIC?; y 3) ¿Qué usos específicos están asociados con los problemas relacionados con las 
TIC? Las conclusiones a las que llegamos son las siguientes. En este momento, la adicción no es 
un término adecuado para usar en la investigación sobre problemas relacionados con las TIC. En 
segundo lugar, ciertos usos específicos están asociados con consecuencias problemáticas del uso 
de las TIC, mientras que otros usos no lo son, por lo tanto, no es prudente patologizar la totalidad 
de las TIC. En tercer lugar, los usos asociados con el uso problemático de las TIC son diferentes 
según la cultura del usuario. En una cultura, un uso particular de las TIC puede ser problemático, 
mientras que en otro país puede ser adaptativo. En cuarto lugar, ciertos aspectos del uso de las 
TIC parecen ser más o menos constantes en todas las culturas, como los usos más populares de 
los smartphones y los factores subyacentes del uso problemático de las TIC. 
Palabras clave: tecnología de la información y la comunicación (TIC), teléfonos inteligentes, 
adicción a los teléfonos inteligentes, adicción a Internet, redes sociales, adicción a las redes 
sociales, móviles 
Catalán 
Títol: Com les TIC poden influir en el benestar psicològic: anàlisi dels usos i potencial addicció 
Les Tecnologies de la Informació i les Comunicacions (TIC) com Internet i els telèfons 
intel·ligents van entrar a la nostra vida fa només uns 20 anys, però, en aquest curt període de 
temps, han reconvertit profundament el funcionament de la societat i dels individus de tot el 
món. Això ha portat a preguntes i investigacions sobre com l’ús freqüent de la tecnologia 
influeix en la nostra salut social i psicològica. Aquest treball de tesi vol aportar informació sobre 
aquest tema a través de quatre estudis sobre tres de les TIC més populars - telèfons intel·ligents, 
xarxes socials en línia i Internet- i mitjançant la lent de tres preguntes d’investigació - 1) La 
addicció és el marc adequat per utilitzar a l’hora de investigar. ús problemàtic de les TIC?; 2) 
Quins són els efectes de la cultura en un ús problemàtic de les TIC?; i 3. Quins usos concrets 
s’associen a problemes relacionats amb les TIC? Les conclusions a què arribem són les següents. 
En aquest moment, l’addicció no és un terme adequat per utilitzar-se en la investigació sobre 
problemes relacionats amb les TIC. En segon lloc, certs usos específics s’associen a 
conseqüències problemàtiques de l’ús de les TIC, mentre que altres usos no ho són, per tant no és 
prudent patologitzar totes les TIC. En tercer lloc, els usos associats a un ús problemàtic són 
diferents segons la cultura de l’usuari. En una cultura, un ús particular de les TIC pot ser 
problemàtic, mentre que en un altre país pot ser adaptatiu. En quart lloc, alguns aspectes de l’ús 
de les TIC semblen ser més o menys constants en cultures com ara els usos més populars dels 
telèfons intel·ligents i els factors subjacents de l’ús problemàtic de les TIC. 
Paraules clau: Tecnologies de la informació i la comunicació (TIC), telèfons intel·ligents, 
addicció a telèfons intel·ligents, addicció a Internet, xarxes socials, addicció a xarxes socials, 
mòbils
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2. Introduction 
 
 A few years ago, I noticed the growing amount of people that had their faces intently 
staring down at glowing screens for prolonged periods of time – on the street, in buses, at cafés, 
in restaurants, in classrooms and everywhere else, both while alone and in company.  I started to 
worry about what effects this new technology-focused behavior was having on personal and 
societal well-being and how the consequences of such intensive technology use would develop 
over the short and long term. Was the behavior harmless or threatening for our health and 
happiness?  What risks might it carry and who would be susceptible to them?  How would 
problems related to the behavior manifest and how serious would they be?  The search for 
answers to those questions gave rise to the development of this thesis work. 
            This thesis-by-compendium aims to explore the specific ways in which Information and 
Communication Technologies (ICTs) such as the Internet, smartphones and social media can 
negatively affect psychological well-being.  Over the past 15 years, the Internet and technologies 
used to access it such as smartphones have become widespread, infiltrating almost every corner 
of the world.  This global use makes it clear that ICTs appeal to us independently of cultural, 
socioeconomic, religious, political, and other differences and that they satisfy fundamentally 
human needs and interests.  Therefore, it is important to study how and why they do so, and what 
the consequences of their use may be on our health, development and wellbeing so that we can 
minimize the problems related to their use and maximize the benefits. 
Much of what ICTs offer us is positive – ease of communication and information access, 
the ability to work much faster and more efficiently, the erasure of distance in our attempts to 
stay connected, and an endless list of small conveniences and entertainment options that grow 
with each new program or application added to the market.  However, ICTs, like nearly 
everything else, also have the potential to cause or exacerbate various problems.  With the rise of 
ICTs we have seen an apparent increase of disorders such as depression, anxiety, sleep problems, 
narcissism, lower life satisfaction, underdeveloped communication skills and lower coping 
abilities among other issues.  But to what extent are ICTs to blame for these problems and how 
exactly do they contribute to their development?  After the initial enthusiasm about the 
efficiency, convenience and progress that ICTs make possible, questions began to arise about 
what they are taking in return.  As with most revolutionary, globally-popular innovations before 
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them – the television, telephone, and even printed books – their widespread popularity soon 
became accompanied by intense criticism and fear about how they might be harming our society 
and its citizens.  The media regularly produces articles and programs about the dangers of 
technology and how people are addicted to them, thereby increasing public concern.  However, 
although the harm caused by our technologies may be real, if we do not understand how exactly 
it comes about and why, we cannot hope to successfully address it.   
In the past 10 years, a new field has emerged to investigate the ICT boom and how it 
affects our lives.  However, as with most previously nonexistent phenomena, the direction of the 
research has been significantly molded by existing frameworks that seem to most closely apply 
to the new problems.  Regarding the Internet, smartphones, and social media, the dominant 
framework used up to now has been that of addiction.  People see the problematic use of ICTs as 
analogous to that of addictive substances – mainly, intense use up to the point of sacrificing 
important aspects of life like academics or relationships, along with an inability to decrease or 
control one’s use.  However, similar though some aspects of the behaviors may be, this 
framework has often been adopted in the literature without a rigorous analysis of whether it is the 
most appropriate one to use.  And in the case that it is not, its widespread application to this issue 
may be the cause of misdirection and/or mismanagement of concern, time, efforts and resources. 
One of the problems related to thinking about ICTs as addictive entities is that it has led 
to few studies investigating what exactly people do on their ICTs and how those varied specific 
uses are associated with different kinds of consequences for the particular user.  At this time, 
what has been established is mostly a non-causal association between intense ICT use and certain 
psychological problems and personality characteristics, with insufficient in-depth analysis 
regarding the specific behaviors and motivations for said behaviors that affect the relationship 
between use and negative consequences. The relatively little research on this subject limits our 
understanding about the pathways between ICT use and psychological health issues which then 
limits our ability to develop treatment and education initiatives to successfully combat unhealthy 
manners of use.   
         Another issue in the current state of research on problematic ICT use is the absence of 
attention given to the sociocultural context of the participants.  ICTs are primarily tools for 
communication, information gathering and entertainment, and as such they are dependent on the 
values, interests, needs and motivations of the users, which are in turn influenced by their 
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personalities, upbringing, socioeconomic status, and culture.  That being said, the influence of 
context and culture is rarely more than mentioned in the research and the findings of studies are 
usually generalized to ICT users in general.  This can be a significant problem because the few 
cross-cultural studies that have been conducted in the field show significantly different ICT 
behaviors between countries, therefore the variation in results we see in the literature on ICT use 
may exist partially or even primarily because of the un-addressed sociocultural context of ICT 
users. 
With the above in mind, this thesis work aims to investigate the effects of ICT use on 
psychological development by critically analyzing the dominant addiction framework, delving 
into specific uses of ICTs and their consequences, and researching ICT behaviors from a cross-
cultural perspective.  Its primary objective is to contribute a deeper, more multifaceted 
perspective on the use of ICTs in modern society and how exactly that use can develop into a 
problem.  
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3. Thesis Structure 
  
The articles in this thesis-by-compendium work address three research areas – the 
Internet, social networking sites (SNSs), and smartphones – and three research objectives – a 
critical analysis of addiction potential, specific uses, and cultural context, connected by one 
theme – how Information and Communication Technology (ICT) use is associated with problems 
in psychological wellbeing.  
First, a general literature review will describe the state of the literature on all aspects of 
this thesis work’s subject matters and the path that has led towards the development of its 
component studies. Afterwards, a specific literature review will be provided for each of the ICT 
areas within this compendium, presenting a summary of research on each of the three focuses – 
addiction potential, specific uses, and cross-cultural data – for that particular ICT.  The 
objectives of the thesis work will then be explained in more detail and the studies which address 
each objective will be identified.  The papers will be presented and afterwards, their findings will 
be summarized, followed by a discussion section that will explain how they relate to previous 
research. A general conclusion section will offer final thoughts and future directions. 
         This doctoral candidate was the most active participant in the planning, design, execution 
and article writing of all the included studies. The publications that comprise this thesis work are 
the following: 
  
1. Panova, T., & Carbonell, X. (2018). Is smartphone addiction really an addiction? Journal 
of Behavioral Addictions, 7(2), 252-259. doi: 10.1556/2006.7.2018.49 
2. Carbonell, X. & Panova, T. (2017). A critical consideration of social networking sites’ 
addiction potential. Addiction Research & Theory, 25(1), 48-57. doi: 
10.1080/16066359.2016.1197915 
3. Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Specific smartphone 
uses and how they relate to anxiety and depression in university students: A cross-
cultural perspective. Behaviour and Information Technology. doi: 
10.1080/0144929X.2019.1633405 
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4. Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Internet Addiction 
Test research through a cross-cultural perspective: Spain, USA and Colombia. 
Adicciones. (Under Review). 
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4. Literature Review 
4.1. General Literature Review 
  
Information and Communication Technologies are defined as “all devices, networking 
components, applications and systems that combined allow people and organizations (i.e., 
businesses, nonprofit agencies, governments and criminal enterprises) to interact in the digital 
world.” (Rouse, 2019). Two of the most prominent and widely used ICTs are the Internet and the 
smartphone, the latter which is primarily used to access the former.  In 2019 there were 4.39 
billion Internet users around the world (Kemp, 2019) and 2.71 billion smartphone users (G., 
2019).  On the Internet itself, infinite activities can be conducted, however one of the most 
popular and widespread is the use of social networking sites (SNS), with 3.48 billion people 
using social networking sites, primarily Facebook (2.27 billion monthly active users), Instagram 
(1 billion) and Twitter (326 million) (Kemp, 2019). On average, people spend 2 hours and 16 
minutes per day on SNSs and the demographics of these users are diverse, however the most 
active SNS user group are young adults, aged 15-34 (Kemp, 2019). 
Considering the global appeal of the Internet, smartphones and SNSs, all three of these 
ICTs figure prominently in the research of how technology and psychology interact. Simple 
observation of the way that people become fully immersed in their devices, often ignoring their 
surroundings for extended periods of time while engaging with them, has given rise to concerns 
about ICTs being addictive in the way that certain substances are.  But what is addiction and can 
it even be applied to ICTs? The well-accepted symptoms of addiction proposed by Griffiths are 
mood modification (the substance/behavior leads to positive emotional states), tolerance (more 
and more of the substance/behavior is required over time to achieve the same rewarding effect), 
salience (the substance/behavior dominates thinking even when it is not being engaged with), 
withdrawal (strong negative reaction when engagement is stopped), conflict (the 
substance/behavior leads to interpersonal or intrapsychic conflict), and relapse (reverting back to 
substance/behavior after an abstinence period) (Griffiths, 1995, 2005). However, each of these 
criteria can cover a broad-spectrum of severity which can be more or less significant. 
Recently, Saunders et al. (2017) stated that in the ICD-11 draft, the primary features of 
substance dependence are (a) a strong internal drive to use the substance, coupled with an 
impaired ability to control that use; (b) increasing priority given to using the substance than 
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doing other activities; and (c) persistence of use despite harm and adverse consequences. 
Similarly, on the topic of behavioral addiction, Kardefelt-Winther et al. (2017) proposed a 
definition of two components: (a) significant functional impairment or distress as a direct 
consequence of the behavior and (b) persistence over time. Using these various definitions we 
can distill the fundamental components of addiction to two main criteria: 1. Severe/significant 
harm, impairment, or negative consequences caused by the behavior/substance and 2. 
Psychological dependence (craving, salience, and loss of control) and/or physical dependence 
(tolerance and withdrawal) that leads one to carry on engaging with the behavior/substance 
despite criterion 1. 
Using Griffiths’ components model of addiction, we can see similarities between intense 
ICT use and addiction.  For example, mood modification is exemplified by people receiving 
pleasure from using their ICTs, tolerance could be illustrated by people’s increasing use of ICTs 
over time, salience appears to exist in the way people often think about the Internet or their 
smartphones or SNSs even when not using them, conflict occurs when people face interpersonal 
problems because of their ICT use such as arguments with family members over intense use, and 
withdrawal is illustrated by people’s displeasure/discomfort when they are apart from their 
ICTs.  However, analogous as these experiences may be to addiction criteria on some level, the 
most important thing to consider is the first of the two criteria we identified as being a 
requirement of all true addictions: the presence of severe/significant harm or impairment.  Is the 
harm/impairment experienced by ICT “addicts” severe enough to merit the label of addiction?  If 
not, then are we perhaps incorrectly pathologizing the problematic use of ICTs? 
Addiction as a framework for ICT-related problems began with Dr. Kimberly Young, 
who developed the concept of Internet Addiction based on the diagnostic criteria for gambling 
addiction.  Gambling addiction was the first officially recognized behavioral addiction in the 
DSM, and Young saw in problematic Internet use many of the same features.  She therefore 
published a paper (Young, 1998b) and wrote a book on the subject (Young, 1998a) and 
developed a questionnaire to diagnose Internet addicts called the Internet Addiction Test, which 
has become the most widely used tool in the research of problematic Internet use around the 
world (Laconi, Rodgers & Chabrol, 2014).  With the launch and popularization of smartphones 
and SNSs, the addiction framework which had been applied to Internet use around the world (see 
Chen & Li, 2014 for a review) expanded to include these other ICTs as well, leading to 
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numerous studies claiming the existence of smartphone/mobile phone addiction (see Guitierrez, 
de Fonseca & Rubio, 2016 for a review) and SNS addiction (see Ryan, Chester, Reece & Xenos, 
2014 for a review).   
However, the issue with accepting this dominant dialogue about ICT addiction is that 
addiction to ICTs has not been definitively proven by scientific research and debate still exists 
about whether it is the most appropriate framework to use for ICT-related problems.  Studies in 
the field often talk about it as though it were a confirmed construct, using the term “addiction” 
liberally, yet there have been few rigorous efforts conducted to analyze whether addiction is the 
proper term for many of ICTs that are given the label of being addictive, with several researchers 
recently stating that Internet addiction, the most common of the ICT “addictions”, is a 
“conceptual minefield” and a misnomer (Griffiths, 2018).  Conceptualization problems for ICT 
addictions include insufficient clinical studies, case studies, longitudinal studies, experimental 
studies and standardized diagnostic measures/procedures and terminology (Griffiths, 2012; 
Kardefelt, 2014a; Starcevic, 2012). 
Oftentimes, it seems that the belief in ICT addictions such as smartphone addiction stems 
not so much from empirical proof as from observations similar to mine in the Introduction of this 
thesis work – seeing people around us constantly interacting with ICTs in what appears to be 
unnatural, prolonged and intense attachment and the concerns that arise from that observation 
(Billieux, 2015).  With the recent explosion in popularity of personal technologies, it often looks 
to us that people are entranced by their devices and cannot resist using them which is interpreted 
as a sign of a problem.  In the literature on the subject it often feels like studies  are developed to 
confirm rather than to objectively investigate the veracity of this theory.  However, the 
smartphone and other ICTs are merely a point of access for countless possible behaviors that 
were accomplished using other means before the existence of the device. For example, a person 
on public transport could ignore their fellow passengers by reading a physical newspaper as was 
the norm a couple decades ago or by reading an online newspaper on their smartphone. Does it 
make a difference which of the two it is? Similarly, does it make a difference if a person watches 
two hours of television after a hard day of work or two hours of Netflix on their 
smartphone/tablet?  Or if one stares at a paper map vs. their phone’s GPS when they are 
lost?  Satirical art on this subject often presents images of people staring down at their screens 
with the light reflected on their zombie-like faces to illustrate their addictions and the 
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disintegration of our society, but rarely does the art show what those people are looking at, which 
is an important question.  As ICTs are so multi-functional, they have replaced numerous 
behaviors that we accomplished previously using other tools which have now lost some of their 
relevance.  If we calculate how much time people previously spent using the tools of the past – 
newspapers, TVs, books, alarm clocks, maps, radios, stationary phones, typewriters, video 
games, physical stores and banks, travel agencies, etc. – that have now been converted into apps 
or features on our screens, would that time not be comparable to the average time we spend 
engaging with those screens today?   
This is not to suggest that ICT use is harmless but to comment that our criticism of ICTs 
is often reactionary, intuitive and one-dimensional, based on a natural rejection and fear of things 
which fundamentally alter our accepted ways of functioning.  It is normal and common for new 
forms of revolutionary technology to be met with strong suspicion and criticism before we 
become accustomed to their presence in our society and take a more fine-tuned look at their 
effects (Surrat, 1999) and before their novelty effect (and consequently our enthusiasm for them) 
wears off (Stavropoulos et al., 2018). It is important to remember that people are inherently 
driven to seek human connection, information acquisition and entertainment, and ICTs provide 
them with all of that in high speed HD 24/7 for virtually no cost or effort.  It is therefore natural 
for them to have the appeal that they do, which we often label “addiction,” and this appeal is not 
a sign of a problem in and of itself.  What matters more is what we give up in order to gain that 
which ICTs have to offer us and how the loss of it impacts our personal and societal well-being 
in the short and long term. In that cost/benefit analysis is where we can find more concrete 
answers to the question of when and how problems related to ICT can manifest and develop.  For 
example, if a person sacrifices conversation with friends beside them for a conversation (via 
texting) with friends far away, thereby missing out on a rich social experience to engage with a 
less rich social experience, then we can say something is truly being lost here and the 
smartphone is the cause, thereby indicating a problematic use.  However, if an adolescent who 
lives in an isolated suburb and cannot drive to meet friends in person (a very common situation 
in North America) uses their smartphone or computer to text those friends or access their friend 
network via SNSs as their only means of socializing and thereby not feeling alone, then this 
behavior is adaptive and even benefits rather than harms the user (boyd, 2014).  The specific 
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behavior on the ICT along with its context and the motivations for it are all necessary elements 
to consider when determining if a person is engaging in problematic use or no (Griffiths, 2018). 
One of the problems with the prevalent use of the addiction framework in ICT research is 
that it often detracts researchers from taking a closer look at the specific behaviors on ICTs. By 
considering ICTs as a kind of homogenous addictive entity like a drug, there is a tendency to also 
address them and research them as such – as some inherently problematic one-dimensional thing 
that one can be addicted to, like a substance, thereby obscuring the numerous variations of use 
that are conducted on them (Smock et al., 2011).  We talk about “Internet addiction” and 
“smartphone addiction”; however, most ICTs, like the Internet and smartphones, are not 
homogenous entities that are used the same way and therefore lead to the same consequences – 
they are multi-faceted entryways to an endless variety of behaviors and uses, the nature of which 
it is necessary to analyze individually in order to understand which specific ICT behaviors 
actually have the potential to become harmful for a user and which do not.  Using the umbrella 
term of addiction precludes deeper investigation into problematic ICT behavior’s variations, 
nuances and compensatory functions which also leads to a less rich understanding of ICTs’ role 
in users’ lives.  
         Some specific Internet activities that have so far been confirmed as having the potential 
to become significantly problematic are gambling (Gainsbury et al., 2014; Griffiths, 2010a; 
Tsitsika et al., 2011), online video gaming (Kuss & Griffiths, 2011a; Pearcy, McEvoy & Roberts, 
2017; Rooij et al., 2010) and the use of sex sites (Kuss & Griffiths, 2011c; Meerkerk et al., 
2006).  However, the problems associated with those uses are not those of ICT addiction because 
the ICT is only the method used to access them.  In such a situation, we must separate the mode 
of access from the behavior itself. The only problematic behavior out of those aforementioned 
that can be accessed solely on the Internet is online video gaming, and specifically, MMORPG 
gaming where an Internet connection is required. In MMORPG games, the player creates an 
alternate identity, an avatar, which can become more appealing for the player than the player’s 
real identity, thereby leading to more powerful effects on the user’s psychology than other ICT-
hosted activities (Griffiths et al., 2016).  It has been argued that since psychological wellbeing is 
connected to the difference between the real self and the ideal self (Higgins, et al., 1987), 
identifying and growing attached to the idealized version of the self, ie the game avatar, is a 
contributor to the connection between video game play, depression, and Internet Gaming 
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Disorder (Burleigh et al., 2018). This identification with the avatar, the strong social aspect of 
MMORPG games, the powerful stimulation of enticing visuals, ongoing exploration and 
achievement (Fuster et al., 2012) and the fact that the game is constantly happening in the virtual 
world leading to a desire to be constantly online due to Fear of Missing Out (FOMO) are all 
features that make it uniquely appealing and difficult to resist for many players, especially those 
experiencing real-life struggles or disadvantages (Kardefelt-Winther 2014a), thereby making online 
video games a more likely candidate for addiction than other ICTs.  Internet Gaming Disorder is 
also the only ICT-related behavior to be included in the DSM as a condition deserving of further 
research (DSM-V, 2013).   
 The use of SNSs has also shown to be associated with various negative effects  For 
example, using SNSs like MMORPGs, ie to create an alternate and more desirable identity that 
one’s real identity, has been associated with loneliness and lower offline social support (Leung, 
2011) and such a behavior could have negative effects on the user related to identity issues, self-
esteem and anxiety in maintaining a fake persona.  SNSs can also be the site of various 
interpersonal problems such as bullying or harassment.  However, in this case, the SNSs simply 
provide the platform for these interpersonal conflicts to be manifested; the SNSs themselves are 
not inherently harmful.  There have been arguments that SNSs provides a convenient platform 
for cruel interpersonal behavior because they allow for anonymity and therefore an escape from 
the responsibility of one’s unkind actions/words (Wright, 2014), but we could say the same of 
the telephone if one hides their voice and number, the mailbox if one leaves cruel unsigned 
notes, etc. Any medium can be misused depending on the intentions of the user but most are not 
pathologized in the way that SNSs have been.  
 A unique problem associated with SNSs is the fairly new emotional state they often lead 
to entitled Fear of Missing Out (FOMO).  FOMO is defined as the feeling that others are having 
a fun time without you and the consequent frustration and negative emotions associated with that 
sense of being left out (Przybylski et al., 2013).  SNSs often create or exacerbate this emotion 
because one’s contacts on SNSs usually upload the highlights of their lives, ie photos from 
vacations and celebrations, leading to the user seeing a continuous stream of photos that show 
their peers enjoying themselves.  This leads to an incorrect impression that people are regularly 
having positive and or interesting experiences (as almost nobody posts photos of themselves 
working or doing the laundry) which leaves the user feeling that their own life is much less 
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interesting than the norm and therefore causing dissatisfaction.  FOMO has been associated with 
lower general mood, lower overall life satisfaction (Przybylski et al., 2013) and even depressive 
symptoms (Baker, Krieger & LeRoy, 2016) and has been suggested as a mediator between 
depression and problematic SNS use (Oberst et al., 2016).  
A related problem is the comparison of one’s physical self to that of one’s peers as seen 
on SNSs like Instagram. Studies show that the frequency of Instagram use is correlated with 
depressive symptoms, self-esteem, anxiety about physical appearance, and body dissatisfaction 
(Sherlock & Wagstaff, 2018) with the relationship between Instagram use and each of these 
variables being mediated by social comparison. On SNSs such as Instagram photos are carefully 
taken and edited to show the best of a person’s physical attributes, once again leading an 
Instagram user to obtain false impressions of what is the norm and causing them to feel 
inadequate and dissatisfied with themselves (Brown & Tiggemann, 2016; Fardouly & Vartanian, 
2016).  Social comparison of the self to one’s peers on SNSs has been associated with lower life 
satisfaction, lower self-esteem and depression (Vogel et al., 2014; Appel et al., 2016).  This is 
especially true for young women (Kleemans & Dalmaans, 2016) who are often more sensitive to 
the value put on physical beauty in many societies.  
 Certain motivations behind ICT use are also more likely to be associated with negative 
consequences than others.  For example, using the ICTs for escapism/avoidance coping has been 
identified as a potentially problematic behavior (Kircaburun & Griffiths, 2018; Kuss & Griffiths, 
2018; Kuss et al., 2018; Panova & Lleras, 2016). These days, it is common for a person who is 
faced with a stressful situation/thought/emotion to reach for the closest ICT and use it 
(consciously or subconsciously) to escape the stressor and immerse oneself in distraction 
(Panova & Lleras, 2016).  However, daily life’s small stressors can function as a kind of vaccine, 
training people’s emotions and thoughts to more successfully handle similar or bigger stressors 
in the future, a process which has been called “hardship inoculation” (Alter, 2017).  By regularly 
avoiding such opportunities for the development of internal coping mechanisms in favor of 
escape from them via distraction, these valuable skills are not gained and a person can develop 
less resilience in the face of stress, leaving them vulnerable to its negative effects and thereby 
less likely to feel capable of facing future stressors.  Such avoidance coping might feel 
reinforcing in the short term by staving off stress responses for a while, however it has been 
shown to be ineffective at truly lowering stress when compared to other forms of stress 
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management (Panova & Lleras, 2016) and avoidance coping has been associated with lower 
mental health in the long run (Blalock & Joiner 2000; Holahan et al., 2005).   
Similar to this problem is the behavior of turning to the ICTs during moments when no 
other activity is going on, ie when one is bored or feels that boredom is close at hand.  For 
example, when people are waiting for a bus or a friend or when they are eating in a restaurant 
alone, instead of simply sitting with their thoughts, they usually pull out their smartphones in 
order to fill the “empty” time with activity.  The instantly-available, infinitely varied stimulation 
that ICTs can provide us with 24/7 has led to many people being accustomed to its constant 
presence, so that when they are faced with a moment of downtime without external stimuli, they 
automatically fill the gap with the ICT which is always at hand, almost as a reflex.  Some have 
even called this “distraction addiction” (Pang, 2013). However, research has shown that 
cognitive downtime, ie when one’s mind is not actively involved with any kind of external 
stimuli, is very important for self-reflection, memory and the development of creativity, 
imagination and socioemotional skills (Immordino-Yang et al., 2012).  Even boredom has been 
shown to stimulate creative thinking as the mind attempts to entertain itself (Harris, 2000; 
Zomorodi, 2015).  Therefore, relying on external stimulation such as the kind provided by ICTs 
may be crippling the development of certain cognitive and emotional abilities, thereby negatively 
affecting people’s development and long-term wellbeing. There have also been concerns raised 
that the constant consumption of varied, dynamic stimuli may be making our brains more 
hyperactive and less capable of engaging in deep, slow processing such as the kind used when 
reading a book (Carr, 2010). Such deeper, complex processing is a valuable skill and a necessary 
one for mediating, mindfulness, reflection and analysis of situations, problems and emotions. 
Certain manners of ICT use can also have negative social effects.  Research has shown 
that just the presence of a mobile phone in a room when two people are attempting to become 
better acquainted has a negative effect, lowering a person’s feelings of trust towards their 
conversation partner and their willingness to share personal information (Reid & Reid, 2007). 
The researchers concluded that this likely occurs because the presence of a mobile phone divides 
people’s attention between their conversation partner and the potential outreach from other 
conversation partners, thus leading to them never being fully present with the other person.  This 
division of attention is perceived by the other person and leads them to be less open and 
trusting.  Using smartphones in group settings also often leads to negative reactions from one’s 
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peers who usually consider it to be disrespectful and as a sign of interpersonal rejection (Kuss et 
al., 2018) which can lead to a disintegration of relationships or the enjoyment of interpersonal 
experiences. The behavior of ignoring people in favor of one’s phone has become such a 
common occurrence that it even has a name – “phubbing” (Balta et al., 2018) and it has been 
associated with various problems in romantic relationships (Roberts & David, 2016) and work 
settings (Roberts & David, 2017) due to conflicts arising from issues of trust and respect.   
Regarding the topic of society and stress coping, in the absence of technology, when 
people experience a stressful situation in a social context, they often turn to others around them 
for emotional support, even if it that support is manifested as a simple nod of understanding or a 
short chat about the problem.  Such exchanges may be small but they are valuable in making a 
person feel they are not alone and helping them develop social skills and community trust which 
can prevent against depression and other psychological problems (Van Gundy et al., 2011).  
Situations of stress or tension in a social setting can be bonding opportunities that strengthen the 
fabric of a community and in turn can strengthen the individual community members’ resilience 
to stress (Hikichi et al., 2016).  However, when people regularly turn to their devices instead of 
each other, they can miss opportunities to connect with their fellow citizens which can weaken 
community and social cohesion.  
Although the aforementioned ICT behaviors have been shown to cause or be associated 
with negative effects, other ICT behaviors such as making calls, doing administrative or 
functional tasks like using the GPS and online banking, listening to music, taking photos, etc. 
have not been shown to be particularly problematic, even though those are some of the most 
popular ICT uses.  Therefore, it is important in ICT psychology research to determine which 
specific uses and manners of ICT use are potentially harmful and which are not so that future 
diagnosis/treatment efforts and resources can be correctly focused and applied.  Generalizing the 
problematic nature of technology-mediated behaviors to the entire smartphone, SNS, or Internet 
does not clarify how exactly their use can become a problem and how to handle it.  It also 
incorrectly pathologizes the device as a whole which is unreasonable and unproductive 
considering that ICTs have become an integral part of modern society and offer us many 
benefits. 
Another facet of ICT use to consider is that there is significant variation in how different 
societies around the world conceptualize and handle problematic ICT use.  For example, in some 
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parts of Asia, the problem is taken very seriously and there are multiple treatment centers for 
“Internet addicts” similar to those for substance addicts (Stone, 2009).  The problem is often 
discussed with much stronger concern than it is in Western countries and much more dramatic 
measures are taken against it, most likely due to the great value put in Eastern countries on being 
a productive member of society, which often suffers with intense Internet use for recreational 
purposes.  In the West, the problem is increasingly being seen as an issue which requires 
attention and concern, however the concern is far lower than in Asia and there are hardly any 
treatment centers such as those in Asian countries, nor is treatment normally offered to study 
participants who are determined to be “addicts”.  These cultural differences in the understanding 
of ICT addiction’s harm potential is especially interesting when compared to traditional 
addiction such as that to substances, which affects people around the world more or less in the 
same way.  It once again requires us to ask whether ICTs are inherently addictive in the true 
sense of addiction or if their problematic use is more of a side-effect of other primary disorders 
and/or unfulfilled needs (Starcevic, 2012; Kardefelt-Winther, 2014a).  For example, Ito (2005) 
has argued that mobile phone use in Japan is so prevalent because the culture does not allow for 
much privacy or personal time, thereby making the personal mobile phone highly appealing. 
The effects that ICT use has on an individual depends on their context, values, needs and 
motivations.  For example, research has shown that SNSs can greatly benefit older people 
because it allows them to make and maintain social relationships which helps them overcome 
common problems for the elderly such as loneliness and stress, and gives them feelings of 
control and self-efficacy (Leist, 2013).  Other research has shown that homeless people utilize 
SNSs to combat the extreme social isolation they experience and that the use of SNSs leads to 
higher self esteem and life satisfaction for them (Calvo, Carbonell, Turro, & Giralt, 2018). One 
of the most important contextual factors to consider in ICT research is culture since culture has a 
great influence on communication dynamics, values and needs.  A study by Horst and Miller 
(2005) described how in low-income Jamaican communities mobile phones are primarily used 
for a unique type of communication called “link-up”, defined as very short calls with social 
contacts that are not particularly close, but that one wants to maintain a good rapport with. This 
kind of behavior can be adaptive in certain communities since a wide social circle is a valuable 
resource in case of a hard times. Cross-cultural research on smartphone behaviors has shown that 
people in warmer southern European countries utilize the smartphone more for socializing, 
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whereas people in cooler northern European countries use it more for activities that are done 
alone (Lopez-Fernandez et al., 2017). These insights show that we cannot separate the manner of 
ICT use and its associated consequences from the sociocultural context of the user, because that 
context to a significant degree determines what ICT behaviors are engaged with in the first place. 
         In summary, the field of research on ICTs is fairly new, as are ICTs themselves, therefore 
there are still important gaps in the literature on the subject.  This thesis work aims to take a step 
towards contributing relevant research on the following topics: 
  
1. Whether addiction is the correct framework for problematic ICT use 
2. What specific uses are conducted on ICTs and which of them can lead to problematic use 
3. The cultural context of ICT users and how it can influence ICT behaviors 
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4.2. ICT-Specific Literature Reviews 
 
For each of the ICTs addressed in this compendium – smartphones, SNS, and Internet – 
in the following specific literature review sections I will give a short overview of the existing 
research regarding each of the three aforementioned topics: the addiction framework, specific 
uses and their consequences, and the influence of cultural context.  Afterwards, the objectives 
developed for this thesis work based on these three topics will be presented. 
 
4.2.1. Smartphones 
  
Smartphone addiction 
 
         Since smartphones appeared on the market 10-15 years ago, they have quickly become 
one of the most useful and versatile tools ever developed in the history of mankind.  As such, 
they are often seen in people’s hands and in front of their faces, leading to a rising fear about 
obsession with the devices and questions about what our intensive use of them doing to our 
minds and societies.  Once again, this concern about the effects of smartphone use has been 
framed as a problem of addiction (Aljomaa et al., 2016; Bian & Leung, 2015; Chiu 2014; Darcin 
et al., 2016; Haug et al., 2015; Hawi & Samaha 2016; Van Deursen et al. 2015; Choi et al. 2015) 
even before the existence of sufficient research support for such a construct.  Self-report 
questionnaires such as the Smartphone Addiction Scale (SAS) (Kwon et al., 2013) and the 
Smartphone Addiction Inventory (SPAI) (Lin et al., 2014) are most commonly used to identify 
smartphone addicts.  Screening studies estimate that smartphone addiction ranges from anywhere 
between just above 0% and 35%, with one study reporting that 48% of undergraduate university 
students were smartphone addicted (Aljomaa et al., 2016), and the most frequent range being 
between 10% and 20% (see Billieux, Maurage, et al., 2015 for a review). However, most of these 
studies rely on the users’ perceptions about their own use which is often inaccurate, and each 
study uses different methods and questionnaires to determine the existence of addiction.  Clinical 
samples, case studies, experimental studies and longitudinal studies hardly exist in the 
literature.   
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Studies on specific smartphone behaviors 
  
The addiction framework most often employed in the study of problematic smartphone 
use usually obscures the specific behaviors people engage in on the device.  By addressing the 
problem as an addiction, the smartphone itself is pathologized and research often does not go 
deeper to identify what specific smartphone behaviors could be potentially problematic vs which 
generally do not pose much risk.  That being said, some studies have investigated specific 
smartphone behaviors and their consequences and have found interesting results that will 
hopefully pave the way for other similar studies in the future. 
Murdock (2013) found that interpersonal stress was significantly and negatively 
associated with emotional wellbeing for participants who had high daily texting behavior, 
leading her to conclude that texting is an unsuitable way to communicate when coping with 
interpersonal stress.  Texting is an asynchronous communication method, meaning that responses 
are not necessarily received and responded to in real time as they are in face-to-face 
communication. This can lead to frustration and misunderstandings, especially in a confusing 
and complex scenario such as that of interpersonal conflict.  Texting is also a poor medium for 
the communication of non-verbal information such as facial expressions, tone of voice and body 
movements, which are all important for the understanding and successful communication of a 
message.  Therefore, texting is a one-dimensional communication medium which is not well 
suited to the resolution of complex communication challenges such as interpersonal conflicts and 
can therefore lead to heightened stress levels when employed to do so.  
Regarding other specific smartphone uses and their effects, Thomée et al. (2010) found 
that feeling like one is highly accessible via the mobile phone’s communication functions was 
associated with stress, sleep disturbances, and symptoms of depression for both men and 
women.  Having a mobile phone means that everybody knows they can contact you at any 
moment and that you will see their outreach almost immediately.  This creates a sense of 
responsibility for many users to respond to outreach in a timely manner so as not to offend the 
message sender or create a stressful situation.  The pressure of constantly having to keep track of 
various communication channels and needing to respond fairly quickly so as not to cause conflict 
can be anxiety-provoking for people, especially those managing several ongoing conversations.   
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On the topic of other specific smartphone uses, Jeong et al. (2016) found that those who 
use smartphones to engage with SNS, games, and entertainment functions were more likely to 
develop problematic smartphone use. They identify parallels between these findings and the 
extensive research on problematic SNS use, video game addiction and television addiction.  
Elhai et al. (2017b) found that anxiety symptoms were more strongly associated with process 
smartphone use (using the device for news consumption, entertainment and relaxation) than with 
social smartphone use (using the device to message and access SNSs) and depression symptom 
severity was negatively related to greater social smartphone use.  They interpret their findings by 
reasoning that anxious people may engage less in social activities on their devices and that 
activities such as news consumption and web surfing might be utilized for social avoidance  by anxious 
people. 
  
Studies on culture and smartphone use 
 
Although little cross-cultural research has been conducted on problematic smartphone 
use, the studies that do exist offer interesting findings that will hopefully spur similar future 
studies.  In one of the largest cross-cultural smartphone studies, Lopez-Fernandez et al. (2017) 
identified differences in mobile phone use according to European region and found that 
participants in Northern European countries showed a preference for solitary activities such as 
managing emails, browsing the Internet and gaming, whereas participants in Southern European 
countries showed preferences for interpersonal activities like chatting and social media use. 
These findings are in line with certain characteristic features of the North and South such as the 
higher sociability of Southern Europeans, developed in great part due to the warmer weather they 
enjoy.  Leonardi et al. (2006) compared American, Latino and European mobile phone users and 
found that American students were most likely to use mobile phones to escape their peers’ 
perception that they were alone or had nobody to communicate with, Latino participants used the 
mobile phones most heavily for group and family communication, and Ukrainian students were 
most likely to report the importance of the mobile phone as a status symbol.  
A study comparing the smartphone use of Chinese and British students found two 
interesting differences in smartphone use between the participant groups (Yang et al. 2018).  
Firstly, Chinese students reported using many more applications on their smartphones than 
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British students such as apps for exercise, bike sharing, mobile paying, leisure reading, word 
memorization tools, online courses, academic tests, and other university required applications, 
whereas the British students reported mostly using social media functions and information 
searching.  Some Chinese students also explained that the higher levels of freedom they 
encountered in university as compared to their much more controlled and restricted behaviors 
during high school allowed and encouraged higher smartphone use.  In this case, the culturally-
specific experience for the Chinese students of relief from the grip of high parental and academic 
pressure during high school years partially explained the higher levels of smartphone use as 
compared to British students.  Studies such as this give valuable insight as to why certain groups 
of smartphone users engage in particular behaviors and consequently experience certain 
consequences from their use.  Not taking into account culture’s influence leads to a less 
comprehensive understanding of ICT behaviors. 
  
 
Our Smartphone Studies 
This compendium includes two studies on problematic smartphone use: 
 
“Is smartphone addiction really an addiction?” 
 
Our first study on smartphone use was developed with the objective of conducting a 
critical analysis of whether “addiction” is the correct term and framework to use for the problems 
associated with smartphone use.  To do so, we read and analyzed the existing research on 
smartphone addiction, viewing and critiquing it through the lens of classical addiction criteria.  
The paper ends with a conclusion about the disputed existence of smartphone addiction based on 
our findings and suggestions for future research in the field. 
  
“Specific Smartphone Uses and How They Relate to Anxiety and Depression in University 
Students: A Cross-Cultural Perspective.” 
 
After determining that the addiction framework was not the best one to use for the 
research and understanding of smartphone-related problems, we wanted to investigate what 
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specific smartphone behaviors were associated with psychological problems.  Therefore, our 
second study on smartphone addiction had a 3-fold objective: to analyze what specific activities 
people engage in on their smartphones, to determine which of those activities are associated with 
depression and anxiety, and to see if any cross-cultural differences emerge in manner and 
consequence of smartphone use.  To conduct the study, we used participants from universities in 
Barcelona, Spain, Ibagué, Colombia, and the Chicago region of the USA.  We utilized the 
following questionnaires: CERM to measure problematic phone use, MASQ to measure 
depression and anxiety, and a Smartphone Uses questionnaire developed specifically for the 
study to identify which activities were most common in each sample. 
  
4.2.2. Social Networking Sites 
 
SNS addiction 
 
SNS use is one of the most popular specific uses on the Internet/smartphones (Kemp, 
2019).  As such, it has also triggered fears about its addiction potential, especially among young 
people who are the highest users. SNSs, Facebook in particular, are highly appealing because 
they offer a platform for social connection that is free and accessible to all, unregulated by adult 
interference, and which allows for one to shape one’s identity in the eyes of others in whatever 
way one pleases, thereby providing a sense of control over one’s life.  Some researchers have 
argued that this combination of appealing features and the consequent frequent, intensive, 
sometimes compulsive use of SNSs has developed into an addiction (See Kuss & Griffiths, 
2011b and Chester, Reece & Xenos, 2014 for reviews).  This use of the addiction framework to 
discuss problematic SNS use however does not have an agreed upon theoretical 
conceptualization and therefore may be leading to unfounded public concern and a misdirection 
of attention and resources.  Griffiths (2012) has criticized the addiction framework for SNS use 
primarily because of the fact that SNSs, like smartphones and the Internet, are just platforms on 
which a variety of different uses can be conducted, some problematic but others not so.    
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Studies on specific SNS behaviors 
 
Regarding the criticism that specific behaviors need to be analyzed and not just the use of 
the SNS platform as a whole, a few studies have investigated this issue.  Smock et al. found that 
distinct SNS behaviors depended on the user’s motivations (2011).  They found that the 
motivation of expressive information sharing predicted the use of one-to-many communication 
features like status updates and Groups but not one-to-one communication behaviors like private 
messaging and chat, that the motive of social interaction positively predicted commenting, 
private messaging, chat, and Wall posts, the motive of companionship (the desire to avoid 
feelings of loneliness) predicted the use of comments, and the motivation of professional 
advancement was predicted by use of Wall posts and private messages.  Shaw et al. (2015) found 
that social anxiety symptoms were related to spending more time on Facebook and particularly 
with the passive use of Facebook, defined as viewing content but not interacting. They found that 
the cognitive process of brooding mediated the relationship between social anxiety symptoms 
and passive Facebook use. 
Rosen et al (2013) found that different Facebook uses predicted different types of 
psychopathology.  Regarding mood disorders, Facebook general use, impression management 
and number of friends negatively predicted mania and having more friends predicted fewer signs 
of major depression and dysthymia. Regarding narcissistic and histrionic personality disorders, 
more general Facebook use, more Facebook use for impression management and more Facebook 
friends predicted more signs of the disorder.  For the other disorders, more Facebook general use 
predicted more signs of antisocial disorder but fewer signs of compulsive disorder. More 
Facebook friends also predicted fewer signs of schizoid disorder. In addition, more daily use of 
other media predicted signs of some disorders including: more time spent online (more signs of 
major depression and schizoid disorder), talking on the telephone (fewer signs of major 
depression, dysthymia and schizoid disorder but more signs of compulsive disorder), listening to 
music (more signs of mania, antisocial disorder, and paranoid disorder).  On the other hand, 
spending more time watching television, playing video games, using a computer as a tool for 
work or school, instant messaging (IM-ing) or chatting, sending and receiving email did not 
predict signs of any psychiatric disorders. Kırcaburun et al. (2018) found that certain motives 
were associated with problematic social media use, including the motive of wanting to meet new 
25 
 
people and socialize, wanting to express or show a more popular version of the self, and wanting 
to pass the time and use the SNS for entertainment. 
  
Studies on culture and SNS use 
 
As SNS use has been a global phenomenon manifesting in slightly different ways across 
populations, some research on cross-cultural SNS use has been conducted to identify how 
different people around the world utilize the medium.  Rui and Stefanone (2013) found that 
Americans updated wall posts more frequently and Singaporeans shared more photos than 
Americans, perhaps for relationship maintenance and with the goal of in-group harmony. They 
also found that Americans engaged in more self-presentation protection via a greater 
management of unwanted photo tagging than Singaporeans.  Regarding a concept they call 
“promiscuous friending” ie, friending people one has never met in person, they found that 
American promiscuous frienders are more concerned with attention seeking in general whereas 
Singaporean promiscuous frienders manage their public images more carefully in order to 
maintain positive public images while gaining public attention. 
Similarly, Jackson and Wang (2013) found that Chinese participants used SNSs less than 
US participants and they theorized that the importance of the self in individualistic cultures and 
the value put on having a greater quantity of friends (as opposed to a small quantity of close 
friends) could be part of the reason for US participants’ higher SNS use.  Another study 
comparing the US and Korea confirms this finding.  Kim, Sohn and Choi (2011) found that 
American college students’ networks on SNSs tend to be much larger than the Korean students, 
which they also theorize relates to the cultural differences regarding the development and 
management of social relationships.  However, regarding motives for using SNSs, the 
researchers find that they are more or less the same for US and Korean students – seeking 
friends, social support, entertainment, information, and convenience although Korean students 
put greater importance on getting social support from their social relationships and American 
students put greater emphasis on using SNSs for entertainment.  Comparing US participants’ 
SNS use with SNS use in a European collectivist country, Croatia, Sheldon et al. (2017) find that 
American students’ Instagram behaviors mainly have individualistic motives such as self-
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promotion and documentation whereas Croatian students’ Instagram use has more collectivist 
motivations such as social interaction.  
 
Our SNS study 
“A critical consideration of social networking sites’ addiction potential.” 
Considering the growing concern about SNS addiction without sufficient empirical proof to 
justify it, we decided to do an in-depth analysis of what exactly it is that defines a behavior as 
addictive and whether SNS use fulfilled those criteria.  We investigated the criteria agreed upon 
for classical addiction then investigated research on SNS addiction through a critical lens.  Our 
paper is a review of the literature on the subject culminating in a conclusion about the disputed 
existence of SNS addiction based on our findings and suggestions for future research in the field. 
4.2.3. The Internet 
 
Internet Addiction 
  
There have been numerous papers on Internet addiction since Young introduced the 
concept in 1996.  Most Internet Addiction studies use the IAT to identify addicts, although other 
measures used include The Compulsive Internet Use Scale – CIUS, The Chen Internet Addiction 
Scale – CIAS, The Problematic Internet Use Questionnaire – PIUQ and others (Laconi, Rodgers 
& Chabrol, 2014).  Prevalence rates have been found to be between 2.6% and 10.9% and a 
global prevalence estimated at 6.0% (Cheng & Li, 2014).  Studies have shown that Internet 
Addiction (IA) is associated with disorders such as anxiety (Ho et al., 2014; Lee & Stapinski, 
2012; Younes, Halawi, Jabbour, El Osta, Karam, Hajj & Khabazz, 2016), depression (Orsala, 
Orsalb, Unsalc & Ozalp, 2013; Younes et al., 2016), stress (Pedrero-Pérez et al., 2018; Samaha 
& Hawi, 2016; Younes et al., 2016), low self-esteem (Bahrainian, Alizadeh, Raeisoon, Hashemi 
Gorji, & Khazaee, 2014; Bozoglan, Demirer & Sahin, 2013), loneliness (Bozoglan et al., 2013; 
Yao & Zhong, 2014), insomnia (Chen & Gau, 2016; Younes et al., 2016), suicidality (Lin et al., 
2014), impulsivity (Lee, Choi, Shin, Lee, Jung & Kwon, 2012), substance abuse (Ho et al., 2014; 
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Lee, Han, Kim &  Renshaw, 2015) and ADHD (Ho et al., 2014; Weinstein, Yaacov,  Manning, 
Danon & Weizman, 2015), among others.   
However, a few important arguments have arisen over the course of the study of Internet 
Addiction.  The first is the question of addiction to the Internet vs addiction on the Internet 
(Griffiths et al., 2016) which asks the question of whether people are addicted to the Internet 
itself in some way or whether their other addictions simply manifest on the medium of the 
Internet, thereby existing as distinct problems not necessarily tied to the Internet (Starcevic & 
Aboujaoude, 2015).  Some researchers argue that in situations where Internet addiction is 
suspected, there is usually a separate primary disorder and problematic Internet use is a side-
effect of that (Billieux, 2012).  This leads to the question of which is more prevalent and relevant 
to focus on in the discussion on problematic Internet use: generalized Internet addiction or 
specific problematic Internet uses (Laconi, Tricard & Chabrol, 2015; Montag, Bev & Sha et al., 
2014). Generalized Internet addiction is defined as the problematic use of the Internet for a 
variety of Internet‐related activities whereas specific Internet addiction relates to the problematic 
engagement with certain online activities like video gaming or SNS use (Montag et al., 
2014). The majority of people experiencing problematic Internet use are those that engage in 
specific problematic behaviors/addictions on the medium of the Internet such as gambling, 
gaming, shopping, chatting and sex (Griffiths, 2014) which can be done offline as well.  The 
online-only activities that have consistently been associated with problematic or addictive 
Internet use are those of social media use, text-chatting and online gaming such as MMORPGs 
(Kiraly et al., 2014), all of which share a strong social component.  Therefore it would appear 
that problematic/addictive Internet use is often related to the search for social contact, most 
likely due to its insufficient presence in the Internet user’s real life, thereby putting the Internet 
in the role of a compensatory tool. 
This brings us to the argument of whether the addiction perspective is even fitting for the 
problems associated with Internet use.  Kardefelt-Winther encourages the research on 
problematic ICT use to shift away from an addiction framework and towards an investigation of 
the way ICTs function in a compensatory way, filling unique needs and deficiencies for the 
individual user (Kardefelt-Winther, 2014a). He argues that excessive use may be more usefully 
framed and investigated as a coping strategy rather than a compulsive behavior (Kardefelt-
Winther, 2014b). Starcevic (2012, p.93) argues that “ ‘new’ disorders or patterns of behavior 
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may be no more than alternative expression of various psychopathological entities” and that it 
may be better to view problematic Internet behaviors as the modern-day manifestation of a 
combination of cognitive-emotional disorders (Starcevic, 2010) that also exist independently of 
the Internet (Davis, 2001). 
  
Studies on specific Internet uses 
 
         The Internet can be used for a countless number of activities, however a few of those 
have been identified as the most popular.  In their study on specific Internet uses, Pontes et al. 
(2015) found that the 6 most popular Internet uses in descending order of popularity were: 1. 
Acquiring general information, 2. Social networking, 3. Emailing/chatting, 4. Watching 
videos/films, 5. Playing games/gambling and 6. Listening to music. There are a few Internet 
activities which have been associated with significantly severe problems and those are online 
gambling (Gainsbury et al., 2014; Griffiths, 2010a; Tsitsika et al., 2011), online video gaming 
(Kuss & Griffiths, 2011a; Rooij et al., 2010; Pearcy, McEvoy & Roberts, 2017) and Internet sex 
addiction (Kuss & Griffiths, 2011c).  Research has also suggested that the online activities which 
allow for the creation of an alternate persona that leads to more satisfaction than one’s own 
identity can also lead to problems attributed to Internet use for that purpose (Burleigh et al., 
2018; Griffiths et al., 2016).   
  
Studies on culture and Internet use 
 
         Although Internet use has been researched around the world, there is little cross-cultural 
research on the subject.  In the cross-cultural studies that exist, the countries involved are simply 
named, but cultural factors are rarely discussed (Lopez-Fernandez, 2015). The findings of these 
studies are primarily about the difference in prevalence rates and most common Internet 
behaviors in the different participating countries.  Durkee et al. (2012) found that the highest rate 
of maladaptive Internet use (18.2%) and pathological Internet use (11.8%) was found in Israel 
and the lowest rates were found in Italy (8.8% and 1.2%).  They also found that when comparing 
metropolitan and micropolitan areas, adolescents living in metropolitan areas showed a higher 
risk for PIU. Tsitsika et al. (2014) found that prevalence rates of Internet Addictive Behavior 
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were higher in the Southern and Eastern/Middle European countries and lower in the Northern 
European countries.  They found that the country with the highest rate of dysfunctional Internet 
behavior was Spain with a rate of 23% and the lowest was Iceland with 8%.  These results 
contradict the results of another cross-cultural Internet study by Laconi et al. (2018) which 
compared problematic Internet use in Italy, Germany, France, Poland, Spain, Turkey, Hungary, 
England and Greece and found that the Spanish sample had one of the lowest rates of PIU.  
  
Our Internet Study:  
 
“Internet Addiction Test research through a cross-cultural perspective: Spain, USA and 
Colombia.” 
 
Since the majority of research on the problems associated with Internet use utilizes the 
IAT to determine Internet Addiction levels, we decided to analyze the IAT factor analysis studies 
conducted around the world in order to identify patterns and differences in the underlying 
constructs for IA cross-culturally.  To do so, we analyzed the most recent meta-analysis on IAT 
factor analysis studies around the world (Moon, Hwang, Kim, Shin, Bae & Kim, 2018). We then 
gave the IAT to university students in the USA, Spain and Colombia, conducted factor analyses 
on the data, and compared the results with previous IAT factor analysis studies conducted in 
those regions to see if the results were replicated, therefore lending support to the theory that 
culture has an influence on the manner of Internet use. 
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5. Objectives of this thesis work 
  
With the three research topics in mind, three main objectives were developed for this 
thesis work: 
 
1. To investigate whether the addiction framework is the appropriate one to use in the study of 
the Internet, social media and smartphones 
2. To take a closer look at specific uses on ICTs, specifically on smartphones 
3. To explore ICT behaviors from a cross-cultural perspective in order to gain insight on the role 
of sociocultural context. 
  
Objective 1 is addressed in the following articles: 
  
Panova, T., & Carbonell, X. (2018). Is smartphone addiction really an addiction? Journal of 
Behavioral Addictions, 7(2), 252-259. Doi: 10.1556/2006.7.2018.49 
 
Carbonell, X. & Panova, T. (2017): A critical consideration of social networking sites’ addiction 
potential. Addiction Research & Theory, 25(1), 48-57. Doi: 10.1080/16066359.2016.1197915 
 
Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Internet Addiction Test 
research through a cross-cultural perspective: Spain, USA and Colombia. Adicciones. (Under 
Review). 
 
The first two articles are review papers that closely analyze existing research on the 
subject of smartphone and SNS addiction respectively, determining whether there is sufficient 
research support for the diagnosis of “addiction” to smartphones and SNSs at this time.   
The third paper analyzed the use of the IAT around the world to compare the underlying 
components of Internet “addiction” in different countries and whether those underlying 
components are the same.  In the discussion section, the findings of the comparison are utilized 
to make conclusions about the construct of Internet Addiction itself. 
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Objective 2 is addressed in the following article: 
  
Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Specific Smartphone Uses 
and How They Relate to Anxiety and Depression in University Students: A Cross-Cultural 
Perspective. Behaviour and Information Technology. 
In this paper we determined 5 of the most common and potentially problematic uses 
conducted on the smartphone: messaging, playing games, reading social content (like on 
Facebook and Twitter), posting social content (like on Facebook and Twitter) and browsing the 
Internet.  We asked participants to rate how frequently they engaged with each of the behaviors 
and then looked for associations between those behaviors and depression and anxiety in order to 
identify which smartphone behaviors are potentially problematic for psychological wellbeing and 
which are not. 
  
Objective 3 is addressed in the following articles: 
  
Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Specific Smartphone Uses 
and How They Relate to Anxiety and Depression in University Students: A Cross-Cultural 
Perspective. Behaviour and Information Technology.  
 
Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Internet Addiction Test 
research through a cross-cultural perspective: Spain, USA and Colombia. Adicciones. (Under 
Review). 
In both of these papers, we conducted the study in three countries with distinct cultural profiles: 
Spain, Colombia and the USA.  We wanted to see how problematic ICT use differs depending on 
culture so that we could gain insight on the role of sociocultural context on ICT behavior and the 
problems associated with it. 
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Since these objectives overlap and intersect within the four articles, the papers included 
in this compendium will be presented according to the ICT they focus on: the Internet, SNSs, or 
smartphones.  
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6. The Papers 
   
 
1. Panova, T., & Carbonell, X. (2018). Is smartphone addiction really an addiction? Journal 
of Behavioral Addictions, 7(2), 252-259. doi: 10.1556/2006.7.2018.49.....................pg. 34 
 
2. Carbonell, X. & Panova, T. (2017). A critical consideration of social networking sites’ 
addiction potential. Addiction Research & Theory, 25(1), 48-57. doi: 
10.1080/16066359.2016.1197915...............................................................................pg. 35 
 
3. Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Specific smartphone 
uses and how they relate to anxiety and depression in university students: A cross-
cultural perspective. Behaviour and Information Technology....................................pg. 36 
 
4. Panova, T., Carbonell, X., Chamarro, A., Puerta-Cortés, D. (2019). Internet Addiction 
Test research through a cross-cultural perspective: Spain, USA and Colombia. 
Adicciones. (Under Review)........................................................................................pg. 37 
 
 
Specific Contributions 
This doctoral student contributed the greater part of the study design and writing for each of the 
papers included in this thesis. The student’s specific contributions for papers 1 and 2 included: i) 
finding, reading and analyzing the relevant research, ii) structuring and composing the 
arguments, iii) writing up and editing the majority of each paper, iv) submitting the papers to 
journals and editing them post-review.  
 
The student’s specific contributions for papers 3 and 4 included: i) writing and translating the 
questionnaires and consent forms used, ii) organizing the gathering of participants, iii) 
coordinating the activities of the three countries involved, iv) participating in the data analysis, v) 
writing up and editing the majority of each paper, vi) submitting the papers to  journals and 
editing them post-review 
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Paper 1 
 
This paper cannot be included because it is protected by copyright. 
 
 
Panova, T., & Carbonell, X. (2018). Is smartphone addiction really an addiction? Journal of 
Behavioral Addictions, 7(2), 252-259. doi: 10.1556/2006.7.2018.49 
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Paper 2 
 
This paper cannot be included because it is protected by copyright. 
 
 
Carbonell, X. & Panova, T. (2017). A critical consideration of social networking sites’ addiction 
potential. Addiction Research & Theory, 25(1), 48-57. doi: 10.1080/16066359.2016.1197915 
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how they relate to anxiety and depression in university students: A cross-cultural perspective. 
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Resumen español 
  
Los usuarios de Internet frecuentemente experimentan problemas relacionados con su uso 
de Internet y, aunque la cultura tiene una influencia importante en la forma en que las personas 
se comunican, en lo que valoran y, por lo tanto, en cómo utilizan Internet, las publicaciones 
sobre investigación intercultural del uso problemático de Internet son escasas. La herramienta 
más común para medir dicho uso, el Internet Addiction Test (IAT), se ha utilizado en varios 
países, por lo que en este estudio comparamos los resultados interculturales de las 
investigaciones más recientes sobre el análisis factorial del IAT. Encontramos que en países con 
dos o más estudios, los resultados a menudo se replican, lo que sugiere que el contexto cultural 
influye en los comportamientos en Internet. Luego llevamos a cabo nuestros propios estudios de 
análisis factorial del IAT en tres países (España, EE. UU y Colombia) con 1.273 participantes. 
Al comparar nuestros resultados con los de estudios previos en esos países, encontramos que 
nuestros resultados también fueron similares a los de estudios anteriores. El hallazgo más notable 
fue que todos los análisis factoriales de IAT que realizamos y los anteriores en las mismas 
regiones contenían un factor relacionado con la pérdida de control/problemas de gestión del 
tiempo y otro factor relacionado con problemas emocionales/psicológicos, lo que sugiere que el 
control de impulsos y las necesidades emocionales no satisfechas son componentes 
importantes en el desarrollo del uso problemático de Internet en todo el mundo. La investigación 
futura sobre el uso problemático de Internet debería centrarse en estos aspectos. 
Keywords: Adicción a Internet, Uso problemático de Internet, Intercultural, Prueba de adicción 
a Internet, análisis factorial 
English Abstract 
Internet users around the world often experience problems related to their Internet use, 
and although culture has an important influence over how people communicate, what they value, 
and therefore how they use the Internet, there has been little cross-cultural research on the 
subject of problematic Internet use.  The most common tool for measuring such use, the Internet 
Addiction Test (IAT), has been used in various countries, therefore in this study we compared 
and analyzed the cross-cultural results found in the most recent IAT factor analysis research. We 
found that in countries with 2 or more studies conducted, results are often replicated, suggesting 
the cultural context influences Internet behaviors. We then conducted our own IAT factor 
analysis studies in 3 countries – Spain, USA, and Colombia – with a total of 1,273 participants.  
We compared our results with those from previous studies in the same countries and found that 
the results were similar. The most notable finding was that all the IAT factor analyses we 
conducted and the previous ones in the same regions contained a factor related to loss of 
control/time management problems and another factor related to emotional/psychological 
problems, thereby suggesting that impulse control problems and unfulfilled emotional needs are 
the most important components in the development of problematic Internet use around the world.  
Future research on problematic Internet use should focus on these aspects. 
Keywords: Internet addiction, Problematic Internet Use, Cross-Cultural, Internet Addiction Test, 
factor analysis 
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Although Internet use is a global phenomenon, there has been little research on the topic 
of problematic Internet use from a cross-cultural perspective. This is a weakness in the literature 
that should be addressed because people from different cultural backgrounds have very different 
communication practices, values and motivations, and therefore have different Internet behaviors 
as well. Consequently, when they experience problems associated with Internet use, the nature of 
those problems also differs depending on their sociocultural context.   
Psychometric analyses such as factorial analysis of Internet addiction questionnaires 
show different results in almost every country studied, and the majority of studies comment that 
this variation probably exists in part due to cultural differences. However, very few studies have 
taken a cross-cultural approach to the study of Internet addiction and little attention is given to 
culture in the problematic Internet use research in general.  Taking a cross-cultural approach to 
this subject could help identify culture’s influence on problematic Internet behaviors, which 
would facilitate the development of customized evaluation tools and treatment practices for 
problematic Internet users in different populations. 
 
Problematic Internet Use and Internet Addiction 
Problematic Internet Use (PIU) is an important problem to study as half the world’s 
population uses the Internet regularly and the popularization of the smartphone has made Internet 
access even easier and more frequent (Stevens, 2018).  Studies have shown that Internet 
Addiction (IA) is associated with disorders such as anxiety (Ho et al., 2014; Lee & Stapinski, 
2012; Younesetal., 2016), depression (Orsala, Orsalb, Unsalc & Ozalp, 2013; Younes et al., 
2016), stress (Pedrero-Pérez et al., 2018; Samaha & Hawi, 2016; Younes et al., 2016), low self-
esteem (Bahrainian, Alizadeh, Raeisoon, Hashemi, & Khazaee, 2014; Bozoglan, Demirer & 
Sahin, 2013), loneliness (Bozoglan, Demirer & Sahin, 2013; Yao & Zhong, 2014), insomnia 
(Chen & Gau, 2016; Younes et al., 2016), suicidality (Lin et al., 2014), impulsivity (Lee, Choi, 
Shin, Lee, Jung & Kwon, 2012), substance abuse (Ho et al., 2014; Lee, Han, Kim &  Renshaw, 
2015) and ADHD (Ho et al., 2014; Weinstein, Yaacov,  Manning, Danon & Weizman, 2015), 
among others. That being said, it is still under discussion whether problematic Internet use can 
be labeled as an addiction (Kardefelt-Winther, 2014; Sánchez-Carbonell, Beranuy, Castellana & 
Chamarro, 2008; Starcevic, 2013; Widyanto & Griffiths, 2006), and Internet addiction is not 
included in the DSM-V (Petry & O’Brien, 2013) nor in the ICD-11 (Bobes, Flórez & Bobes, 
2019) although specific problematic activities done online such as gambling and video gaming 
are included. The reluctance to definitively confirm the existence of an Internet Addiction 
disorder is due to issues with its theoretical development, methodology and conceptualization 
across studies, and because the levels of severity of problems associated with Internet 
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“addiction” are usually not comparable with the severity of problems caused by other confirmed 
addictions. 
The focus on an addiction framework may have contributed to problems with diagnosis 
and treatment of problematic Internet use because the leading tool for diagnosis, the Internet 
Addiction Test, has unstable structural validity. The IAT was developed by Young (1998), based 
on the DSM-IV (American Psychiatric Association, 1994) criteria for pathological gambling and 
has been the most widely used measure for the study of problematic Internet use around the 
world. It was designed to have unidimensional structure, however, it has been found to have 
varying numbers of factors, ranging from 1 to 6 (Laconi, Rodgers & Chabrol, 2014). Although 
its reliability is consistently strong (Laconi, Rodgers & Chabrol, 2014; Panayides & Walker, 
2012), its factorial structure differs in almost every study, thus making it difficult to identify 
which components of problematic Internet use are more relevant to address in diagnosis and 
treatment. Many of the studies in the IAT factor analysis literature mention the potential role of 
culture in the psychometric differences found across studies, however IAT research with a cross-
cultural perspective is scarce.   
Culture 
Although there have been few studies on the subject of Internet Addiction/Problematic 
Internet Use (PIU) with a cultural focus (Lopez-Fernandez, 2015), those that exist have found 
interesting cultural differences in Internet use. 
Durkee et al. (2012) studied pathological Internet use in the countries Austria, Estonia, 
France, Germany, Hungary, Ireland, Israel, Italy, Romania, Slovenia, Spain, and Sweden and 
found that the highest rate of maladaptive Internet use (18.2%) and pathological Internet use 
(11.8%) was found in Israel and the lowest rates were found in Italy (8.8% and 1.2%). They also 
found that when comparing metropolitan and micropolitan areas, adolescents living in 
metropolitan areas showed a higher risk for PIU. They highlighted the importance of this finding 
and indicated that there must be a significant difference in metropolitan vs micropolitan culture 
which should be further investigated. 
Tsitsika et al. (2014) found that prevalence rates of Internet Addictive Behavior were 
higher in the Southern and Eastern/Middle European countries and lower in the Northern 
European countries.  More specifically, they found that the country with the highest rate of 
dysfunctional Internet behavior was Spain with a rate of 23% and the lowest was Iceland with 
8%.  These results contradict the results of another cross-cultural Internet study by Laconi et al. 
(2018) which compared problematic Internet use in Italy, Germany, France, Poland, Spain, 
Turkey, Hungary, England and Greece and found that the Spanish sample had one of the lowest 
rates of PIU.   
 Seabra et al. (2017) found an interesting paradox in their comparison between 
Portuguese and Brazilian Internet users.  They expected to find more problematic use among 
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Portuguese users as they had more Internet users per capita and easier access to the Internet than 
the Brazilians.  However, they found that Brazilian users had higher levels of Internet Addiction, 
thereby demonstrating that ease of access and usage prevalence in a country are not sufficient to 
predict problematic Internet use.   
To facilitate cross-cultural comparison of IAT factor analysis research from around the 
world, we organized the latest meta-analysis findings on IAT’s factor analysis (Moon et al., 
2018) according to geographical region and identified similarities/differences of interest (Table 
1). One aspect of the research we found interesting to note was the different ways that research 
teams labeled the factors they identified.  There is no standard for factor naming, therefore the 
factor names selected by each team indicate how they summarized the combination of items 
within that factor.  This offers insight on how the teams from different countries interpret the 
factors and what aspect of them they see as most significant.   
 
Table 1 About here [Chart of International IAT Factor Analysis Studies]. (Note to editors 
and reviewers: this Table can be deleted if the editors/reviewers decide it is not necessary to 
include. We created it to make it easier for the reader to visualize the global data on this topic, 
but it is not required to understand the section). 
  
Comparison of IAT factor analysis studies around the world 
Asia and Europe had the highest number of IAT factor analysis studies, so we compared 
their factors to identify if there were interesting similarities and/or differences. There were a 
couple of things to note about the factor names themselves. Firstly, Asia was the only continent 
in which the word “withdrawal” (in the sense of withdrawing from people) was used in the 
labeling of factors and 50% of the studies contained a mention of “neglect of work/duty” 
whereas only one other study in all the other papers around the world mentioned such a construct 
(Tsimtsiou et al., 2014).  From a cultural perspective, these two differences may be because of 
the collectivist nature of most Asian communities.  Being an active part of society is very 
important and highly valued, therefore withdrawing from the group or neglecting one’s role in 
the community is seen as a sign of a problem. On the other hand, in the European studies, the 
word “emotion/mood” was used in the factor labeling of almost 60% of the studies, whereas it 
was not used at all in the factor labeling of Asian studies. This could be because the personal, 
internal experience of the individual receives more attention in European countries, which tend 
to be more individualistic, than it does in Asian countries (Hofstede, 1983). There is not enough 
data to make conclusions in this regard, therefore more research is recommended to explore 
these potential cultural differences more in depth.   
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There was too much variation in the results among studies to make reliable conclusions 
about broader geographical regions, and since it is unwise to rely on any single study to 
accurately represent a population, we instead examined countries for which two or more IAT 
factor analysis studies had been conducted in order to see if results were replicated, which would 
add support to the theory that cultural context influences Internet behaviors.  We identified the 
three countries from the meta-analysis in which two or more studies were conducted – South 
Korea, Italy, and Turkey – and we compared their findings to see how closely the results were 
replicated.   
In the South Korean studies the findings were similar: both studies had a primary factor 
centered around time management, with almost all the items from Sung, Shin and Cho’s (2014) 
Factor 1 included in Lee et al.’s (2013) Factor 1.  Both studies also had a Withdrawal factor, with 
all of the items in Lee et al.’s Withdrawal factor included in Sung et al.’s Withdrawal Factor.  
The studies had different samples, with Sung et al. using teenage participants aged 13-15 and 
Lee et al. using university students. This age difference may be an important contributor to the 
findings that they did not share such as that Sung et al. found four factors and Lee et al. found 
three.  
The three studies from Italy (Faraci et al., 2013; Fioravanti & Casale, 2015; Servidio, 
2017) all showed nearly the same findings. Each study used university students in the sample 
(Fiorvanti & Casale used university students as well as high school students), and each had a two 
factor structure with the primary and secondary factors containing almost the same items across 
all studies; one factor was related to emotional/psychological problems and the other factor was 
related to loss of control of time and interference with daily life. 
The results from Turkey (Boysanetal., 2017; Kaya, Delen & Young, 2016) were 
different: although both studies explained nearly the same percent variance (46% in Kaya et al. 
and 45% in Boysan et al.), Boysan et al. found a unidimensional structure whereas Kaya et al. 
identified four separate factors.  As the samples were very similar culturally and 
demographically, differences may be attributed to the fact that different statistical analyses were 
used. 
Present study 
Hypothesis 
Considering that two of the IAT factor analysis replication studies within-country showed 
very similar results (Korea and Italy) and one replication study did not show similar results as the 
original (Turkey), we wanted to further investigate whether IAT factor analysis results would be 
replicated within-country. Considering that IAT factor analyses are so different between 
countries with number of factors found ranging from 1 to 5, our hypothesis was that if IAT factor 
analysis studies within-country show very similar results, this adds support to the claim that 
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culture influences IAT behaviors. We selected three countries in which IAT factor analyses had 
been conducted previously and which are substantially diverse in geographic region, 
socioeconomic status and culture: USA (Midwest region), Spain (Barcelona) and Colombia 
(Ibagué).  
 
Why USA, Spain and Colombia? 
Each of the countries used in this study is special in Internet use research; the USA is one 
of the top three countries in the world as regards Internet penetration, Colombia has Internet use 
rates that are representative of all of South America as its Internet penetration rates are exactly at 
the average level of all Latin American countries (Economic Commission for Latin America and 
the Caribbean, 2017), and Spain is representative of European Internet use because its 
penetration rates are exactly at the average of all European countries (“Netherlands Leads 
Europe,” 2018). We conducted IAT factor analyses for a sample of university students in each 
country to see if the results would be similar to the results of the factor analysis study previously 
done in that country. We used university students because the previous studies were conducted 
with university samples (The previous Colombian study was conducted with a general 
populations sample, however the average age was 20.93, and the vast majority of participants 
were university-age). 
 
Methods 
Participants 
The participants were 1,516 university students from 3 universities, one in each country, 
who filled out an online questionnaire. After dropping the incomplete responses, 451 were left 
from the USA, 467 from Spain and 355 from Colombia. The American participants were 64.9% 
female, the Spanish participants were 240 females 79.2% female and the Colombian students 
were 64.2% female. The mean age of American students was 19.59 (SD = 1.43; range 18-30), 
the mean age of Spanish students was 21.45 (SD = 2.41; range 18-30), and the mean age of 
Colombian student was 19.95 (SD = 2.00; range 18-30). The Spanish participants were slightly 
older than the other two groups (F=111.05; p<.001). 
 
Measures 
Internet Addiction Test (Young, 1998): a 20-item self-report questionnaire based on the 
DSM-IV criteria for pathological gambling. Respondents are asked to rate items on a 5-point 
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Likert scale covering the degree to which their Internet use affects their daily routine, social life, 
productivity, sleeping pattern, and feelings. The minimum score is 20 and the maximum is 100. 
The higher the score, the greater the problems that the Internet causes. Young suggested that a 
score ranging from 20 to 39 is a typical online user who has no problems with their Internet 
usage. A score ranging from 40 to 69 signifies frequent problems due to Internet usage. Finally, a 
score ranging from 70 to 100 signifies that the Internet is causing significant problems for the 
user. The IAT was designed as a unidimensional instrument, however, subsequent studies have 
found between one and six factors (see Moon et al. 2018).  In online applications, reliability 
varies between 0.83 and 0.91(Korkeila, Karlaas, Jääskeläinen, Vahlberg & Taiminen, 2010; 
Barke, Nyenhuis & Kröner-Herwig; Jelenchik, Becker & Moreno, 2012). The reliability 
(Cronbach’s Alpha) for the present study was .91. 
Procedure 
In the universities in Spain and Colombia, students were emailed by the researchers 
requesting participation in the study, and participants were recruited via the University of Illinois 
Subject Pool website in the United States (used by students to find and participate in research 
projects). Participants who chose to complete the study clicked the link provided to them either 
from the email or the Subject Pool website (USA) and were redirected to the questionnaires on 
the web host Qualtrics. When a participant accessed the questionnaire, they were presented with 
a document explaining the study and were asked to provide their informed consent in order to 
continue. No identifying information was collected from the participants and their responses 
were encoded as a set of random numbers and letters.  IP numbers were not tracked. Some data 
collected were not related to the Internet focus of the current study and will therefore be 
presented elsewhere. 
Data Analysis 
Principal components analysis with Varimax rotation was used for factor extraction. Prior 
to exploratory factor analysis, data were inspected to ensure items were significantly correlated, 
using Bartlett’s Test of Sphericity. In addition, in order to evaluate whether items shared 
sufficient variance to justify factor extraction, KMO’s Test of Sampling Adequacy was used. 
Factor loadings resulting from the Varimax rotation were evaluated using the threshold of 0.40. 
If an item loads on more than one factor, then it is bonded with the factor with the highest 
loading unless there is a compelling reason to attach it to another factor in order to improve 
factor interpretability. The IAT factor structure that emerged from exploratory factor analysis 
was verified using confirmatory factorial analysis (CFA Least Square, which is applicable when 
data do not meet the assumption of multivariate normality, was selected as the procedure for 
estimation). Model fit was evaluated based on the comparative fit index (CFI), Tucker-Lewis 
index (TLI), root-mean-square error of approximation (RMSEA), and standardized root mean 
square residual (SRMR). CFI and TLI > .90, RMSEA < .08 and SRMR < .1 typically reflect 
acceptable fit, and CFI and TLI > .95, RMSEA < .06 and SRMR < .08 indicate excellent fit 
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(Brown, 2006). In addition, descriptive and correlational analyses were performed. To test 
country and sex differences in the study, a bifactorial (sex by country) analysis of variance 
(General Linear Model procedure) was performed. When main effects were significant, post-hoc 
comparisons (with Bonferroni adjustment for multiple comparisons) were computed. SPSS 19.0 
was used for descriptive statistics, General Linear Model and exploratory factor analysis. EQS 
6.1 (Bentler, 2006) was used for CFA. 
Results 
Descriptive analysis 
In the total sample, 72% of respondents showed scores ranging from 20 to 39, meaning 
no problems with their Internet usage. 27% scored from 40 to 69, meaning frequent problems 
due to Internet usage, and 1% scored from 70 to 100, for whom the Internet may be a significant 
problem. Regarding country differences, Spanish participants showed lower scores on the IAT 
(Mean = 33.50; DT = 9.44) than USA participants (Mean = 36.82; DT = 10.82) and Colombian 
participants (Mean = 36.70; DT = 11.05). Differences were statistically significant (F = 12.55; p 
= .000). 
Factor Analysis 
The KMO’s Test of Sampling Adequacy was .94 and Bartlett’s Test of Sphericity (χ 
=9490.9) was significant (P=.000), indicating that the IAT items were appropriate for a factor 
analysis. For both USA and Spain, this criterion resulted in a three-factor solution whereas in the 
case of Colombia there were two underlying factors. Table 1 shows the factor loadings of the 
items for the USA, Spain, and Colombia respectively. 
For the USA, the three factors explained 51.91% of the variance (see Table 1). Factor 1 
(twelve items) accounted for 25.65 % of the variance and appeared to measure psychological 
conflict. Factor 2 (five items) accounted for 16.67% of the variance and appeared to measure 
inability to control use. Factor 3 (three items) accounted for 9.66% of the variance and appeared 
to measure social and work dysfunctions. The fit of this model was excellent (CFI= .985; 
TLI= .983, RMSEA= .027; SRMR= .042). For Spain, the three factors explained 46.68% of the 
variance. Factor 1 (7 items) accounted for 18.16% of the variance and measured social/work 
dysfunctions and difficulties with time management. Factor 2 (8 items) accounted for 15.55 % of 
variance and measured psychological conflicts related to Internet use. Factor 3 (4 items) 
accounted for the 13.14% of variance and measured affective reaction. Item 14 did not charge at 
any factor. The fit of this model was excellent (CFI= .989; TLI= .987, RMSEA= .023; 
SRMR= .040). For Colombia, the two factors explained 54.7% of the variance. Factor 1 (11 
items) accounted for 30.72% of variance and measured psychological conflicts. Factor 2 (8 
items) accounted for 23.97% of variance and measured inability to control Internet use. Item 7 
didn’t charge at any factor. The fit of this model was acceptable (CFI= .978; TLI= .975, 
RMSEA= .033; SRMR= .049). 
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In Summary: 
Below we have included the simplified and full name of the factors for each country. 
USA 
Factor 1: Emotional Need (Satisfaction of Emotional Needs and Dependence): 3, 4, 5, 9, 10, 11, 
12, 13, 15, 18, 19, 20 
Factor 2: Loss of Control (Inability to Control use and Neglect of Important Activities): 1, 2, 14, 
16, 17 
Factor 3: Neglect of Duty (Neglect of Duties in Favour of the Internet): 6, 7, 8 
 
Spain 
Factor 1: Loss of Control (Inability to Control Use and Neglect of Duties): 1, 2, 6, 7, 8, 16, 17 
Factor 2: Emotional Need (Satisfaction of Emotional Needs): 3, 4, 9, 10, 13, 18, 19, 20 
Factor 3: Dependence: 5, 11, 12, 15 
 
Colombia 
Factor 1: Emotional Need (Satisfaction of Emotional Needs and Dependence): 3, 4, 9, 10, 11, 
12, 13, 15, 18, 19, 20 
Factor 2: Loss of Control (Inability to Control use and Neglect of Duties): 1, 2, 5, 6, 8, 14, 16, 
17 
 
[Table 2 About Here] 
 
Discussion 
Comparing the IAT factor analyses 
 When we compare our findings to the previous IAT factor analyses in the same countries, 
we see many similarities. We found three factors in the US sample: 1. Satisfaction of Emotional 
Needs and Dependence, 2. Inability to Control Use and Neglect of Important Activities and 3. 
Neglect of Duties in Favour of the Internet. The previous IAT factor analysis in the US 
(Jelenchick et al., 2012) found two factors, titled 1. “Dependent Use” and 2. “Excessive use.” 
When we compare our findings to theirs, we find that both studies have an identical Factor 1 and 
very similar Factor 2 (all the items from our study’s Factor 2 were included in Jelenchick’s 
Factor 2). The main difference was that the three additional items in Jelenchick’s Factor 2 
appeared as a separate Factor in our study – those items that related to neglect of work or studies 
in favour of the Internet.  The shared items in the Emotional Need factor relate to dependence on 
the Internet for positive affect and preference for the Internet over reality.  The shared items in 
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the Loss of Control factor relate to inability to control time online and prioritization of Internet 
time over other tasks. 
 We found three factors in our Spanish sample as well: 1. Inability to Control Use and 
Neglect of Duties, 2. Satisfaction of Emotional Needs, and 3. Dependence. The previous IAT 
factor analysis in Spain (Fernández-Villa et al., 2015) found two factors titled: 1. “Emotional 
Investment” and 2. “Performance and Time Management.” When we compare our results to 
theirs, we again see similarities.  Nearly all of the items in our Factor 2 were included in 
Fernández-Villa et al.’s Factor 1, although their Factor 1 had an additional 4 items, 3 of which 
composed our Factor 3.  Additionally, our Factor 1 was almost identical to Fernández-Villa et 
al.’s Factor 2.  Although the two factors are in switched positions for the two studies, their 
similarities are important to note; as in the US sample, one factor common in both studies was 
centered around psychological/emotional problems and the other common factor was centered 
around loss of control/time management problems.  The shared items in the Emotional Need 
factor primarily related to dependence on the Internet for positive affect.  The shared items in the 
Loss of Control factor related to inability to control time online and neglect of important duties 
in favor of the Internet.   
 We found two factors in our Colombian sample: 1. Satisfaction of Emotional Needs and 
Dependence, and 2. Inability to Control use and Neglect of Duties. The previous IAT factor 
analysis in Colombia (Puerta-Cortes et al., 2012) found three factors, titled 1. “Consequences of 
Internet use,” 2. “Cognitive-Emotional Dimension” and 3. “Time control.” Once again, when we 
compare our findings to theirs, we see many similarities. Puerta-Cortes’ Factor 2 and our Factor 
1 are nearly identical, with only one item difference.  Puerta-Cortes’ Factor 1 also shares a 
majority of its items with our Factor 2. The shared items in the Emotional Need factor were 
nearly the same as those in the US sample, related to dependence on the Internet for positive 
affect and preference for the Internet over reality. The shared items in the Loss of Control factor 
related to excessive time spent online and neglect of important duties in favour of the Internet.   
 Considering that all of our IAT factor analysis replications showed very similar findings 
to the previous studies conducted in those countries, our hypothesis was supported - since 
within-country replication of IAT factor analyses are similar whereas between-country analyses 
around the world often differ, it appears that culture has an influence over how problematic 
Internet use manifests.  We must therefore keep culture in mind when we research Internet use 
and we should conduct further research on how culture influences ICT behaviors. However, it is 
also important to note that in all three countries we studied, we found the same two fundamental 
categories present, indicating a universal pattern that underlies problematic Internet use. 
 
The Shared Factors and Implications for IA Research  
All of our samples and the studies we compared them to contained one of their top two 
factors focused on loss of control/time management problems and the other of the top two factors 
focused on emotional/psychological problems, although these factors manifested somewhat 
differently between countries. This finding confirms the finding from Moon et al.’s meta-
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analysis (2018) which determined that when considering only the studies that strictly follow the 
factor analysis guidelines, the IAT most likely has one or two real factors. Two items in Loss of 
Control factor were shared among all six studies: questions 1 and 2.  Six items in the Emotional 
Need factor were shared among all six studies: questions 3, 9, 10, 13, 19 and 20.   
The Italian studies all showed these same two factors and so did the Korean studies 
(despite the fact that Lee et al. (2012) found four factors and Sung et al. found three (2014). 
Therefore, we can conclude that although there are differences in the IAT factor analysis 
findings around the world with factors ranging from 1-5 in the most recent meta-analysis (Moon 
et al., 2018), there are usually two primary factors that emerge: one related to emotional 
problems/dependence and another related to loss of control/time management problems 
regarding the Internet. Future diagnosis and treatment efforts should focus on these two factors if 
more detailed information is not available about the specific population being studied.  
Additionally, considering the plausibility of a two factor structure, future studies using modern 
statistical analysis, such as Exploratory Structural Equation Modeling (ESEM; Asparouhov & 
Muthen, 2009), that allows for the possibility of cross-loadings (i.e., that an item can be an 
indicator of two latent factors), should be used to test the structure and the cross-cultural 
invariance of the IAT. 
On the topic of the disputed existence of Internet Addiction as a disorder, judging from 
the two most common factors identified in the IAT, it appears that there are two primary 
underlying components of problematic Internet use – impulse control problems and the presence 
of unsatisfied emotional needs that the Internet is employed to satisfy. It would appear that the 
comorbidity of these two components manifests as problematic Internet use in the modern 
technological age. With this in mind, it may be more beneficial from a diagnostic and treatment 
perspective to focus on these two cognitive-emotional components rather than on “Internet 
Addiction” as a single construct, which continues to be a somewhat vague concept with various 
interpretations. As Starcevic (2012, p.93) argues, “‘New’ disorders or patterns of behaviour may 
be no more than alternative expression of various psychopathological entities.”   
As seen from the factor analyses conducted around the world, although the IAT may have 
been designed as a unidimensional measure, this unidimensionality has not been proven.  
Therefore, perhaps Internet Addiction should also not be considered as a single construct, but 
rather problematic Internet behaviours should be viewed as the modern-day manifestation of a 
combination of cognitive-emotional disorders (Starcevic, 2010) that manifested in different ways 
before the existence of the Internet, but maintain the same basic constructs independently of it.  
As “Internet Addiction” has been difficult to describe psychometrically due to the instability in 
diagnostic measures, since problematic Internet use presents differently in people around the 
world, and since clinical cases of Internet addicts are scarce, perhaps there is insufficient support 
for the diagnosis of Internet “addiction” at this time. It may benefit the prevention, diagnosis and 
treatment of those suffering from problematic Internet use more if research explores what 
cognitive-emotional profiles are susceptible to Internet use problems and why, what motivations 
problematic users have for their use, and what benefits people receive from their Internet use 
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which reinforces it so much that it leads to its prioritization over other aspects of daily life 
(Grande, Martínez & Fernández, 2019; Kardefelt-Winther, 2014). 
 
Limitations 
This study is not without limitations. Firstly, the IAT is a self-report measure which 
means results may not be fully accurate, as respondents often have a mistaken perception of their 
own Internet behaviors.  Secondly, in all samples the participants were university students, which 
means caution should be taken when generalizing results to a more diverse population. Third, as 
factorial invariance has not been verified, conclusions about differences in countries must be 
taken with caution.  There exists the possibility that the factorial structure of the IAT may not be 
comparable across countries because there is not a common structure.  
Regarding the comparative analysis of Moon et al.’s IAT meta- analysis (2018), this 
paper did not aim to analyze the statistical procedures associated with each study included in that 
paper, therefore some of the differences found between or within countries could be attributed to 
different statistical procedures used, not culture.    
One must also take into account how the passage of time may have affected the 
effectiveness of the IAT to measure problems with Internet use. The IAT was developed in 1998 
before the extensive use of the Internet around the world. These past 22 years of development 
have probably affected the relevance of the questionnaire and the importance of certain items.  
Therefore, it would benefit the literature on this subject if the IAT, being the most popular 
questionnaire in the field, was updated to better reflect Internet behaviors that are popular and 
problematic today. 
Conclusion 
The findings of our three factor analysis studies, in the USA, Spain and Colombia, 
showed similar results as the previous findings in those same regions. In the USA we found 3 
factors: 1. Emotional Need (Satisfaction of Emotional Needs and Dependence), 2. Loss of 
Control (Inability to Control use and Neglect of Important Activities) and 3. Neglect of Duty 
(Neglect of Duties in Favour of the Internet).  In Spain we also found 3 factors: 1. Loss of 
Control (Inability to Control Use and Neglect of Duties), 2. Emotional Need (Satisfaction of 
Emotional Needs), and 3. Dependence. And in Colombia we found 2 factors: 1. Emotional Need 
(Satisfaction of Emotional Needs and Dependence), and 2. Loss of Control (Inability to Control 
Use and Neglect of Duties). Spanish participants were found to have the lowest IAT scores 
among the three countries studied, consistent with a previous study by Laconi et al. (2018). 
All factor analyses contained a factor related to emotional/psychological problems and 
another factor related to loss of control/time management problems, thereby suggesting that 
impulse control problems and unfulfilled emotional needs are the most important components in 
the development of problematic Internet use around the world. We therefore suggest a move 
away from the addiction framework in problematic Internet use research, which puts the focus on 
the Internet as a kind of addiction-causing entity like a drug, and instead shift the focus onto the 
motivations and gratifications of Internet users when engaging with the Internet, and re-
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conceptualizing PIU as the technological age’s manifestation of an interaction between impulse-
control problems and unfulfilled emotional needs. 
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7. Findings 
 
Study 1 – Smartphone Addiction Study 
  
After analyzing the state of research on Smartphone Addiction through the perspective of 
addiction definitions and criteria, we determined that the weakness of screening and correlational 
studies, the scarcity of case, experimental and longitudinal studies, the vague definitions of the 
criteria for smartphone addiction, the lack of standardization in measures and methods for 
diagnosis, and the lack of severe psychological or physical consequences associated with it do 
not support the existence of smartphone addiction at this time.  
Although certain parallels exist between classically defined addiction and high use of the 
smartphone, the levels of severity for smartphone use are much lower, an important fact since 
severity of impairment is one of the primary criteria for distinguishing between addiction and 
problematic behavior.  Although it’s understandable when the media and people use the term 
“addiction” to describe the strong attachment to smartphones as they do not need to abide by 
rigid rules of terminology, it is important that in scientific research we are careful not to diagnose 
maladaptive or problematic behavior or the side effects of a different primary disorder as an 
addiction in order to avoid generating false epidemics of misidentified pseudopatients (Frances 
& Widiger, 2012) and pathologizing common behaviors (Kardefelt-Winther et al., 2017).  
That being said, research does show that smartphone use is associated with various 
problems. In correlational studies, overuse of the smartphone is associated with various mental 
health concerns, such as anxiety, depression, stress, and low self-esteem (for a review, see Elhai 
et al., 2016; Panova & Lleras, 2016) among others.  We therefore recommend continued research 
on how smartphones and psychology interact in order to understand the nature of these 
relationships, but to move away from the addiction framework. 
  
Study 2 – SNS Addiction Study 
  
         After analyzing the state of research on SNS Addiction through the perspective of 
addiction definitions and criteria, we determined that there is insufficient support for the 
existence of an SNS addiction at this time.  SNSs are primarily used for socializing, 
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communicating and maintaining social contacts, which are natural human needs.  Often, SNS use 
is seen as excessive in adolescence because adolescents are in a developmental state during 
which social contacts and networks are particularly important and they therefore tend to sacrifice 
other important aspects of life such as responsibilities and academics in favor of spending more 
time in contact with their friends and peers (Griffiths, 2013).  This kind of prioritization and high 
engagement with social contacts among adolescents existed long before SNSs and is a natural 
characteristic of the age group. 
Many disorders such as depression, low self-esteem, personality disorders, anxiety, etc. 
can find an outlet on technological platforms such as SNSs.  This does not imply that those 
platforms themselves are inherently addictive or problematic (Starcevic, 2012) but that they 
provide a modern forum for the expression of certain behaviors which can usually be attributed 
to other, often pre-existing, psychological problems (Rosen et al., 2013).  This means that the 
specific ways one uses SNSs can be an indicator for the user’s psychological or interpersonal 
state and can therefore contribute to a deeper understanding of the primary disorder.   
 
Study 3 – Smartphone uses study 
 
Specific smartphone uses had different effects on mental health for young people 
depending on their country which suggests that different values, interests and sociocultural 
contexts can determine how a particular technology-related behavior affects the individuals who 
take part in it. In some communities, one behavior may indicate a problem whereas in other 
communities, it may be adaptive.  Additionally, it is not enough to simply measure something 
like ‘game play’ or ‘Internet browsing’ or ‘SNS use’ as a general category; it is important to 
understand what kind of game play – e.g. social or solitary – and what kind of browsing – e.g. 
reading the news or looking through funny websites -  etc. is being engaged with in order to 
understand the effects of the behavior and its influences on mental health. 
Although there were differences between cultures regarding specific smartphone uses and 
their effects on mental health, in all of the countries problematic mobile phone use (CERM) 
showed the same relationship with mental health – it had a very significant contributing effect to 
anxiety in all countries and no influence on depression in any of them.  We may therefore say 
that, while specific smartphone uses and their consequences on the user might vary in part 
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depending on cultural context, problematic mobile phone use appears to be associated with 
higher anxiety regardless of culture.  
 
Study 4 – Internet Addiction Study 
 
The findings of this study suggest that there are two primary underlying components of 
problematic Internet use as measured by the IAT – time management/impulse control problems 
and the presence of unsatisfied emotional needs and a dependence on the Internet for positive 
affect. It would appear that the comorbidity of these two components manifests as “addictive” 
Internet use. With this in mind, it may be beneficial from a diagnostic and treatment perspective 
to focus on these two cognitive-emotional components more so than on “Internet Addiction” as a 
single construct, which continues to be a somewhat vague concept with various interpretations 
(Griffiths, 2018). It may be more beneficial to those suffering from problematic Internet use if 
research in the field explores the motivations behind the problematic Internet behaviors and what 
compensatory role the Internet plays for problematic users, often to such a degree that the 
dependence to it leads to serious problems and the prioritization of it over other aspects of daily 
life (Kardefelt-Winther, 2014a). 
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8. General Discussion 
  
The aim of this thesis project was to gain a deeper understanding of how ICT use can 
become problematic for people’s wellbeing by investigating and critically analyzing the state of 
ICT psychology research at the current moment and by carrying out a set of studies to take a 
deeper look at how exactly people in different cultural contexts are using their ICTs.   
         After critically analyzing the research on ICT “addictions” through the lens of addiction 
criteria, we determined that there is not sufficient support for smartphone and SNS addiction at 
this time and that Internet addiction may also benefit from being discussed and researched 
through a different framework.  The reasons for this conclusion are the following.   
Firstly, smartphones, the Internet and SNSs are not uniform entities that are used in the 
same way and exert the same effects on their users in the way that drugs do.  They are analogous 
not to pills and shots, but to doorways and stages – entryways to a variety of different behaviors 
and platforms for the expression of a variety of different motivations, interests, desires and needs 
(Kardefelt-Winther, 2014a).  Upon critical reflection, saying that the Internet or the smartphone 
is addictive does not make much sense because the question that naturally follows is “which part 
is addictive?” Is it the email checking, the Facebook using, the self-taking, the online banking, 
the über ordering, the note writing, the alarm setting, the GPS navigating, the text messaging, the 
package buying, the news reading, the game playing, the video watching, or something 
else?  Which of these or countless other possible online behaviors is the culprit that gets people 
“addicted” and leads to negative consequences for wellbeing? The answer is still unclear because 
at this moment few studies are asking this question.  Studies in this field are more often focused 
on measuring the prevalence rates of ICT “addiction” in a particular participant sample and 
finding the associated comorbid disorders or personality features of the “addicts”. 
Every person uses ICTs in a different way in order to fulfill a set of needs and desires and 
to satisfy a set of motivations that is unique to them. Those needs, desires and motivations are in 
turn shaped by people’s social and personal lives, their psychological profiles, their experiences, 
their values, their interests and their cultural influences. Therefore, the effects of their ICT use 
also manifests in unique ways which can only be truly understood by considering all of those 
factors in context.  Studying and addressing the problems associated with ICT use as an 
addiction is, in a sense, an over-simplification (Smock et al., 2011) because addiction becomes 
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an umbrella term that disguises all the possible variations and pathways of use and misuse.  ICTs 
are the world’s modern tools for communication, information gathering, identity crafting, 
entertainment seeking, creativity expression, professional development and more.  Therefore, the 
way we think about and research their use and the consequences received from that use should 
match the level of complex analysis that other tools for the aforementioned purposes have 
received in the past.   
Secondly, in order for a behavior to be considered an addiction, it must fulfill a certain set 
of criteria, the foremost of which is the experience of severe negative effects due to the 
behavior.  Yes, high levels of ICT use has been associated with lower academic performance 
(Chen & Peng, 2008; Hawi & Samaha, 2016), interpersonal conflict (Chen et al., 2016), sleep 
problems (Demirci et al., 2015; Thomée et al., 2011), and various other issues.  However, these 
problems are usually at a much lower level of severity than the kind associated with serious 
psychopathology, and if the harm caused by a behavior is not significantly severe, the disorder is 
better classified as problematic or maladaptive use or else considered as a side 
effect/manifestation of a separate primary disorder (Davis, 2001).  Furthermore, we are still not 
clear as to whether ICTs cause the aforementioned problems in the first place. Most of the 
associations between ICTs and negative consequences such as anxiety (Murdock, 2013; Panova 
& Lleras, 2016; Pierce, 2009), depression (Augner & Hacker, 2012; Panova & Lleras, 2016; 
Sanchez-Martinez & Otero, 2009) and others have been correlational, meaning that their 
causation is still under question.  It may be that people already experiencing psychological issues 
use ICTs in a more problematic way or that certain types of ICT use exacerbate predispositions 
for certain psychological problems. It is also likely that the pre-existence of a certain 
psychological problem leads to problematic use which then exacerbates the problem, leading to a 
kind of unhealthy cyclical relationship (Panova &Lleras, 2016).  In other cases, people with 
psychological problems may use ICTs in a way that seems excessive or “addictive” but that 
helps alleviate their problems to some degree and is therefore beneficial.  The causation of 
problematic ICT use and psychological problems is therefore still unclear and does not yet 
permit us to make conclusions in this regard.  Often times, problematic ICT use is a side effect of 
a primary disorder and the problems associated with the ICT use are better explained by that 
primary disorder (Davis, 2001; Griffiths et al., 2016).   
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In order to distinguish between serious psychopathology such as addiction and other 
kinds of problematic use, it may also be necessary to revise the terminology that is used on this 
subject.  At this time, “addiction” is used because it is a common word that seems most 
analogous to the negative effects observed from certain types of intense ICT use.  However, just 
because two concepts or behaviors are similar in some ways does not mean that they are the 
same.  The media and the general public can use whatever words or metaphors they feel best fit 
their experience because they are not held to a high standard of technical and scientific accuracy, 
however researchers need to be careful to utilize correct terminology so that we do not 
accidentally manufacture a more severe problem than truly exists, lead to public panic that is 
unwarranted, and invest energy, time, money and resources in an incorrectly conceptualized 
issue.  Addiction is a serious disorder and we should use caution when labeling behaviors as 
addictive, especially ones that we engage in to fulfill basic human needs such as communication.  
Instead, it may be better to use terms such as problematic, maladaptive or excessive ICT use to 
describe the manner of ICT use that current research finds to be correlated with negative effects, 
instead of “addictive ICT use.”  
Although the research of this thesis work argues that there is insufficient support for ICT 
addictions at this time, there is sufficient support that the use of ICTs is leading to/exacerbating 
certain unhealthy patterns of thinking and behavior that need to be further researched, addressed 
and prevented when possible. One of the most significant ICT-related problems is the utilization 
of ICTs as tools for escapism/avoidance coping when faced with stressors or a lack of external 
stimulation (Grellhesl & Punyanunt-Carter, 2012; Kardefelt-Winther, 2014c; Kuss & Lopez-
Fernandez, 2016; Panova & Lleras, 2016). Reaching for the ICT to avoid a 
stressful/uncomfortable situation or negative emotion, which for many has become a reflex, can 
rob people of opportunities to internally handle stressors using their own devices, work through 
them cognitively and emotionally and develop healthy coping mechanisms, through practice, for 
future stress management.  It can also lead to missed opportunities for social connection since, in 
times of stress, bonding with others over the shared experience of stress and working together on 
resolving or alleviating it often leads to satisfying emotional and social experiences and higher 
resilience to stress (Hikichi, 2016).  However, when people turn to their devices instead of each 
other, these valuable opportunities for social connection and community building are missed.  
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Similarly, reaching for the ICT to fend off boredom, often before it even sets in, can strip 
people of opportunities to develop boredom-alleviating strategies such as creativity and 
imagination (Bench & Lench, 2013; Zomorodi, 2015) and engage in social interactions.  It also 
leads people to lose valuable moments of cognitive “downtime”, ie moments when the brain is 
not actively engaged with something, which are necessary for the processing of one’s thoughts 
and emotions and for the development of socioemotional skills (Immordino-Zang et al., 
2012).  In a sense, by engaging in such patterns of escapist ICT behavior, we are limiting our 
exposure to opportunities for cognitive, emotional and social growth which can be significantly 
detrimental to our personal and societal development. Further research is needed to better 
understand how this may come about and its long-term consequences. 
Regarding SNSs, the biggest problem at this time appears to be the social comparison 
that many people engage in which leads to lower life satisfaction, lower self-esteem and 
depression (Appel et al., 2016; Vogel et al., 2014).  Since people post primarily the highlights of 
their lives on SNSs and also often exaggerate those moments to seem even more appealing, SNS 
users that see these posts receive an unrealistic perception of how interesting their peers’ lives 
are and a consequent dissatisfaction with their own lives which they see in full (all the tedious 
and difficult moments included).  This can cause a sense of anxiety that one does not measure up 
to one’s peers, a fear of missing out on a better reality and even depression.  Social comparison 
can also negatively affect self image.  Many people, especially young women, experience lower 
body satisfaction and unhappiness when comparing themselves to photos that their peers post to 
SNSs which are often carefully crafted to appear much better than reality (Kleemans & 
Dalmaans, 2016) leading to various unhealthy outcomes. 
Other ICT-related problems that merit further attention and research include the stress of 
constant availability, ie feeling like one needs to respond to outreach from various channels in a 
timely manner (Thomée et al., 2010), the stress exacerbated by text-communication in situations 
such as interpersonal stress for which texting is an unsuitable mode of communication (Murdock, 
2013), interpersonal conflicts caused by “phubbing” people (ignoring them in order to focus on 
the phone) (Roberts & David, 2016), and the development of a cognitive dependence on 
constant, varied content (such as videos, photos, games, online humor, etc.) in order to keep 
oneself stimulated while simultaneously losing the ability for deeper and more complex 
processing (Carr, 2010).            
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In summary, although certain behaviors on ICTs appear analogous to addiction, there 
does not appear to be sufficient research at this time to support the existence of addiction to 
ICTs, especially because ICT-related problems are not currently at the level of severity that 
would qualify them as consequences of addiction and because there are still problems regarding 
its conceptualization and measurement.  However, even though problematic ICT use may not be 
accurately termed as addictive use at this time, various problems have been associated with 
smartphone, Internet and SNS use that should be further researched.  Therefore, the suggestion 
of this thesis work is to move away from an addiction framework when studying problematic 
ICT use as it often detracts our attention from a deeper, more detailed understanding about the 
mechanisms that lead to ICT-related problems and how to address them (Smock et al., 
2011).  Instead, I recommend focusing on the interplay of motivations, specific uses and 
gratifications, the psychological profile of the user and their sociocultural context in order to 
understand how problematic use of ICTs can arise and how to effectively handle it.   
With the aim of taking a closer look at specific ICT behaviors and how they are related to 
psychopathology across cultures, the research in this thesis work led to a couple of valuable 
findings.  The first finding is that some aspects of ICT use differ in important ways around the 
world and the second finding is that other aspects of ICT use are more or less constant in many 
countries. 
         When we analyzed the smartphone uses of participants in Spain, USA and Colombia, we 
found that a use that was problematic in one country could be adaptive in another country or 
might have no significant contribution to wellbeing in that country at all.  This indicated to us 
that the sociocultural context of the user is important to consider when determining which ICT 
behaviors are problematic and which are not.  If this context is not aptly discussed, taken into 
account and incorporated into study design and analysis of findings, it may lead to incorrect 
reasoning and conclusions and mistaken overgeneralizations. For example, a paper written in a 
certain geographical region such as Sweden may design an ICT intervention based on findings 
from a different geographical region such as China that do not apply to the population of the 
Swedish study, thereby leading to incorrect findings and ineffective solutions. 
At this time very few studies discuss culture’s impact on ICT use (Lopez-Fernandez, 
2015), even though the use of the Internet, smartphones and SNSs is different depending on 
values, interests, and motivations which in turn are influenced by the society and culture that one 
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lives in.  This omission of important contextual information leads to the obfuscation of complex 
threads of values, motivations and objectives that interplay to influence the manner of ICT use 
and the way in which it can sometimes become problematic.  The development of a problem of 
wellbeing is influenced not only by the self but also by the society in which an individual 
functions and by their network of contacts.  To separate the problem from its context is therefore 
to understand it incompletely.  We must take a more holistic perspective in ICT use research in 
order to gain true insight on how ICTs can benefit as well as harm. 
         On the other hand, certain ICT behaviors/consequences of use seem to be true across 
different countries.  In our study on smartphone uses we found that the top three uses on the 
smartphone were the same in all three countries: messaging, using SNSs, and browsing the 
Internet.  We also found that in all three countries, problematic use of the smartphone (as 
measured by the CERM questionnaire) was significantly associated with anxiety. This led us to 
conclude that although the impact of specific behaviors on wellbeing appears to vary across 
cultures, problematic use of smartphones in general has a consistent relationship with anxiety.  In 
our Internet Addiction study we also found similarities across cultures.  Mainly, we found that 
the underlying factorial construct of “Internet Addiction” was similar in very different 
cultures.  The two main factors in each of the studies we looked at were related to 1. Time 
management/impulse control problems and 2. Using the Internet to satisfy emotional needs and 
the dependence on the Internet for positive affect.  From this finding we concluded that perhaps 
instead of thinking about Internet use problems under the umbrella term of addiction, which, as 
already mentioned, can conceal important details about the way the problematic behavior 
manifests, it may be better from a diagnostic and treatment perspective to focus on the interplay 
of these two underlying psychological constructs and how they can lead to problematic Internet 
use. 
 The studies within this compendium were not without limitations. The studies “Is 
smartphone addiction really an addiction?” and “A critical consideration of social networking 
sites’ addiction potential” had very similar structures and therefore very similar limitations, 
which were the following.  Firstly, both studies were critical reviews of the literature, meaning 
that they analyzed existing studies and did not contribute any new research, therefore the 
information included was limited to the scope of existing research and its respective limitations 
and weaknesses.  Secondly, our papers did not have as a specific aim to critically analyze the 
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methodologies of the individual papers discussed, so there may be inaccuracies in those 
component papers or their claims of which we are not aware. 
The study “Internet Addiction Test research through a cross-cultural perspective: Spain, 
USA and Colombia” had three main limitations.  Firstly, the IAT is a self-report measure which 
means results may not be fully accurate as respondents often have a mistaken perception of their 
own Internet  behaviors.  Secondly, in all samples the participants were university students, 
which means caution should be taken when generalizing results to a more diverse 
population.  Thirdly, regarding the comparative analysis of Moon et al.’s IAT meta- analysis 
(2018), their paper did not aim to analyze the statistical procedures associated with each study 
included, therefore some of the differences found between or within countries could be attributed 
to different statistical procedures used, not culture.    
In the study “Internet Addiction Test research through a cross-cultural perspective: 
Spain, USA and Colombia” five limitations were identified.  Firstly, this was a cross-sectional 
survey; thus, causal relationships between the variables should be interpreted with caution.  
Secondly, this study used self-report methods for data collection, however participants’ own 
perceptions of their technology use may not be fully accurate.  Thirdly, we aimed to view 
smartphone use through a multi-cultural perspective and therefore focused on three distinct 
cultural regions, however this geographical scope is limited and may not have captured some of 
the most relevant culturally-dependent smartphone usage differences.  Fourthly, we did not 
account for cultural variation within each sample. That being said, our cultural analysis was 
developed to account for homogenous vs heterogeneous communities and this distinction played 
an important role in the formulated theories. Nevertheless, future research in this field should 
account for within-sample cultural variation. Lastly, the differences we found in our results may 
be owed to factors apart from culture that were not measured.  
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9. General Conclusions and Future Directions 
 
To summarize, there are four basic conclusions to take away from this thesis 
work.  Firstly, after a critical analysis of existing research, the addiction framework appears to 
not be the most appropriate one to use when addressing and researching the problems associated 
with ICT use.  “Addiction”, when applied to ICT problems, is a term that masks the complex 
interplay of motivations, specific uses, gratifications and context that influence the manner and 
consequences of ICT use which varies significantly from person to person.  ICTs have become 
an important part of our daily functioning and the way our world works, therefore even when 
they are used for what seems an excessive amount of time, this may not be indicative of a 
problem if they are utilized to conduct certain behaviors that the user would otherwise do using 
other means (ex. Sending emails, contacting friends and family members, reading the news, 
listening to music, etc.), if the use of the ICT is accepted, appropriate and effective in that user’s 
context and if the use does not cause severe negative consequences.  That being said, ICT use 
can cause or be associated with various problems when used in certain ways such as for 
avoidance coping, social isolation, texting while stressed, social comparison, and engaging in 
risky or unhealthy online behaviors, therefore the negative consequences of ICT use should 
continue to be explored. 
Secondly, whether ICT use is problematic for a user or not depends on a variety of 
factors - their motivations and values, their psychological profile and disorders, the specific 
behaviors they engage in on the ICT, the gratifications received from those behaviors, the cost-
benefit balance of the ICT use in the short and long term (what is gained vs what is lost when 
engaging with the ICT) and the user’s sociocultural context. The Internet, smartphone and SNS 
are not homogenous entities that have the same negative effects on users like a drug, they are 
entryways to a variety of different activities that each user interacts with in a unique way. Some 
specific behaviors on ICTs have been found to be associated with negative consequences 
whereas other behaviors have not, therefore it is not correct to pathologize the ICT in its entirety, 
especially considering that ICTs provide us with many benefits and their use is generally 
adaptive and even necessary in modern society. 
Thirdly, specific ICT uses and their consequences vary depending on the culture of the 
participants.  In some cultural contexts a certain behavior is adaptive whereas in other contexts it 
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can contribute to problems or might have no significant impact on wellbeing at all. The effects of 
particular uses are influenced by the values, social dynamics, and encouraged/discouraged 
behaviors within the environment that the user lives in. Therefore, we must consider and describe 
the sociocultural context of the participants when designing research in this field and discussing 
their results. Not doing so can lead to incorrect conclusions and ineffective solutions. 
Fourthly, although the consequences associated with specific ICT uses and behaviors are 
different around the world, the problematic use of and over-attachment to ICTs in general can 
have similar psychological outcomes independently of culture, although further cross-cultural 
research is needed to determine to what extent this is true.  In our studies, problematic 
smartphone use was associated with anxiety and problematic Internet use had a very similar 
underlying factorial structure in all studied countries. 
With these conclusions in mind, I recommend the following directions for future 
research. First, it would benefit the research in this field to move away from an addiction 
framework and towards the study of specific ICT uses/behaviors.  Even though research does not 
reliably support the existence of ICT addictions at this time, there are still various problems that 
have been associated with ICT use which should be investigated.  In order to do so, a richer 
approach than the addiction framework would be to analyze the motivations of people who use 
ICTs in problematic ways and the gratifications those ICTs provide them with, to take a closer 
look at the specific behaviors people engage in on their ICTs and which of those behaviors have 
the potential to be problematic and why, to explore how different sociocultural contexts 
influence ICT use and consequences thereof, and to identify what kind of psychological profiles 
are more prone to developing problematic ICT use and what compensatory function those ICTs 
serve for them which reinforce that use. 
Another recommendation for the future of ICT research is more longitudinal studies.  At 
this time, there is hardly any research that shows how ICTs influence users over time and how 
ICT use changes.  Indeed, one of the criteria of addiction is also its persistence over time 
(Billieux, 2015). Much of the problems associated with ICTs might only manifest over a period 
of continued use, meaning that there is much we still do not know about their potentially 
negative effects.  Therefore, longitudinal research is necessary to truly understand the potential 
risks of ICT use.   
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A third suggestion for future research would be the development of more experiments in 
this field.  Most of the research in this field has a correlational design, however, this does not 
inform us about how ICT use can lead to certain behaviors, emotions or thoughts. Very few 
experiments with controlled variables exist in the literature, however they contribute valuable 
information about the nature of the problem and how it develops.  Therefore, more experimental 
research needs to be conducted to investigate the causation of problems that have so far only 
been associated with ICT use.   
  Finally, the use of ICTs may be changing the way we think and react to various 
situations, therefore we need to research the effects of ICT use on our cognitive processes and 
even our neurological structures, especially during development and over the course of time. 
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